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MUSING 


M aths Musing was started in January 2003 issue of Mathematics Today. The aim of Maths Musing is to augment the chances of bright 
students seeking admission into IITs with additional study material. 

During the last 10 years there have been several changes in JEE pattern. To suit these changes Maths Musing also adopted the new 
pattern by changing the style of problems. Some of the Maths Musing problems have been adapted in JEE bene fitting thousand of our 
readers. It is heartening that we receive solutions of Maths Musing problems from all over India. 

Maths Musing has been receiving tremendous response from candidates preparing for JEE and teachers coaching them. We do hope 
that students will continue to use Maths Musing to boost up their ranks in JEE Main and Advanced. 


9ROBLEA0 

Set 183 


JEE MAIN 


1. The value of j“[x] f'(x) dx, a > 1, where [x] 
denotes the greatest integer not exceeding x is 

(a) [a]f(a) - (f(l) +/(2) + ...+ /([a])} 

(b) [«!/•([«])-{/U)+/(2) + ...+/(«)} 

(c) af([a]) - {/(l) +/(2) + ...+/(«)} 

(d) af(a) - {/(l) +/(2) + ... + /([«])} 

2. In a binomial distribution B p = — j, if the 

probability of atleast one success is greater than or 
equal to 9/10, then n > 

(a) --- (b) --- 

logio 4-log 10 3 log 10 4 + log 10 3 

9 4 

(C) lo gio ^-logio 3 (<1) lo gl0 4-logio 3 

3. At present, a firm is manufacturing 2000 items. It 
is estimated that the rate of change of production 
P with respect to additional number of workers 
x is given by dP I dx = 100-12\/*. If the firm 
employees 25 more workers, then the new level of 
production of items is 

(a) 2500 (b) 3000 (c) 3500 (d) 4500 

4. If/(*) = cos x - cos 2 * + cos 3 * -... oo, then J /(*) dx = 


(a) tan—l- C 
2 

(c) *--tan— + C 
2 2 


(b) *-tan—I-C 
2 

/n *-tan*/2 
(d) -+ C 


If the vector AB = 3 i + 4A: and AC = 5i - 2 j + 4k 
are the sides of a A ABC, then the length of the 
median through A is 

(a) Vl8 (b) Jn (c) V33 (d) V45 


JEE ADVANCED 


Consider the family of all circles whose centres lie 
on the straight line y = x. If this family of circles is 


represented by the differential equation Py" + Qy +1 
= 0, where P, Q are functions of *, y and y\ then 
which of the following statements is (are) true? 

(a) P = y + x (b) P = y - x 

(c) P + Q= l- *+ y+/ + (/) 2 

(d) P - Q = * + y - y f 


(/) 2 


COMPREHENSION 


Two lines whose equations are 


*-3 _ y-2 _ z-l 


and 


-2 _ y -3 _ z- 
2 


lie in the same plane. 


7. 


8 . 


3 2 3 

The value of sin -1 (sin X) is equal to 
(a) 3 (b) 71 - 3 (c) 4 (d) 71 - 4 

Point of intersection of the lines lies on 
(a) 3* + y + z = 20 (b) 2* + y + z = 25 

(c) 3* + 2y ~h z = 24 (d) * = y = z 


INTEGER MATCH 


9. The value of e 


ImicoX 1 p 


/ \ m 
' pi + \ 

Pi -1 


IS 


MATRIX MATCH 


10. Match the following. 


List-I 

List-II 

p. 

The number of integral solutions of 
* + 2 1 

^ > 1S 
x 2 +l 2 

1. 

5 

Q. 

The number of real values of x satisfying 
1 + \e x -l\ = e x (e x - 2) 

2. 

4 

R. 

The number of integral solutions of 
|[*] - 2*| = 4 where [•] denotes G.I.F is 

3. 

1 

S. 

The number of integral solutions 
satisfying ||* - l| - l| < 1 

4. 

3 


P 

(a) 1 

(b) 4 

(c) 2 

(d) 3 


Q 

2 

3 

3 

2 


R 

3 
2 
1 

4 


S 

4 

1 

4 

1 
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See Solution Set of Maths Musing 182 on page no 72 
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ADVANCED 


SECTION-1 


SINGLE CORRECT ANSWER TYPE 

1. Let 2(1 + x 3 ) 100 = ^ (cijx' - cos + — 1 then 

i=0 ' 2 ' 

50 

£«2/ = 

i=0 

(a) 2 100 (b) 2" (c) 2 50 (d) 2 49 

2. From any point on the circle x 2 + y 2 = 9, two 
tangents are drawn to circle x 2 + y 2 - 4 which cut 
x 2 + y 2 = 9 at A and B then locus of point of 
intersection of tangents drawn to x 2 + y 2 = 9 at A 
and B is 

(a) x 2 + y 2 = 27 (b) x 2 + y - 27 

(c) x 2 + y 2 = 27 2 (d) x 2 + y = 27 2 

3. Let A be a 2 x 2 matrix with real entries and 
det(A) = t * 0 such that det(A + t (adj A)) = 0 then 
det(A - f(adj A)) = 

(a) 0 (b) 2 (c) 4 (d) 8 

4. Let A(co 2 ), B(2ioT), C(- 4) be three points lying on 
the complex plane. On the circumcircle of AA5C, a 
point P is taken such that PA • T?C = PC • AB (where 
P, A, P, C are in order). If z is the affix of midpoint of 
PB then \z\ 2 = 

(a) 0 (b) 1 (c) 2 (d) 3 

5. Let 'a and 'V be distinct, randomly chosen roots 
of the equation z 210 -1=0. The probability that 

\a + b\>y]2 + \[3 is (approx.) 

(a) 0.16 (b) 0.22 (c) 0.31 (d) 0.54 

6. A bag contains 21 red and 21 black balls. We remove 
2 balls at a time repeatedly and discard them if they 
are of the same colour, but if they are different then 
we discard the black ball and return the red ball. 


The probability that this process will terminate with 

1 red ball in the bag is 

(a) 0 (b) 1/2 (c) 1/3 (d) 1 


7 # J(V* 2 +1 +x) 3 dx- 

0 

(a) 1/8 (b) 2/8 (c) 3/8 (d) 4/8 


SECTION-2 


MORE THAN ONE CORRECT ANSWER TYPE 

8. Let f(x) = x m (x - l) n , m, n e I and (m, n > 1) then 
possible graph of/ (%) in various cases of m and n 
is/are 


Ay 



(b) 


Ay 




m odd 
n even 


(c) 


y 

r / 


v/ > 


m even 
n odd 


(d) 


Ay 


O 



m odd 
n odd 


9. 


The possible graph of fM- i = 

V* 2 -2x + k 



is/are 


<D 
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10. A damped system with feedback is given by the 
differential equation/'(f) = -/(f) + kf(t - 1) where 
k is a given non-zero constant. The non-zero 
solutions of/of the form /(f) = ae mt , where 'a and 
'm are constants, are possible provided m satisfies 
the equation g(m) = 0. Then 

(a) g(m) = (m + 1) - ke~ m 

(b) g(m) = (m - 1) + ke m 

(c) for k > 0, g(m) = 0 has no solution in m 

(d) for k > 0, g(m) = 0 has exactly one solution 
in m 

11. The possible value of the expression 

sec 4 a sec 4 B ( n nn r V , 

-— +-r 11 a,p*—, nel ls/are 

tan 2 (3 tan 2 a V 2 ) 


(a) Q(4) is divisible by 11 

(b) the last two digits of (Q(l)) 50 is 29 

(c) when (Q(l)) 50 is divided by 5, then remainder 
is 4 

(d) the probability that Q(n) is an odd integer is 1; 
(n E N) 


SECTION-3 


COMPREHENSION TYPE 


Passage-1 

A rectangle ABCD of dimensions r and 2r is folded 
along diagonal BD such that planes ABD and CBD 
are normal to each other. Let the position of vertex 
A remain unchanged and Q is the new position of C. 

15. The distance of Q from A is equal to 

, x \fs5r V75r V65r V55r 

(a) - (b) - (c) -(d) - 

5 5 5 5 


16. If ZABCi = a then cosa = 

(a) - (b) 2= (c) - 

5 V5 10 


(d) 


1 

VTo 


Passage-2 

In a cosmological model, the radius R of the universe 
is a function of the age f of the universe. The function 
R satisfies the following three conditions 
(i) £(0) = 0 (ii) R'(t) > 0 for t > 0 and 

(iii) R"(t) < 0 for t > 0 

R'(t) 

A function H(t ) is defined as H (f \ = - 

{t) R(t) 


(a) 6 (b) 8 (c) 10 (d) 12 

12. Let 0 = 71/7 then 

(a) cos0 is not a root of the equation 
8% 3 + 4x 2 - 4x - 1 = 0 

(b) cos0 is irrational 

(c) cos 0 - cos 20 -l- cos 30 = - 

2 

(d) sin 2 30-sin 2 0 = sin20sin30 


13. A straight line through P(k , 2), (k ^ 0) meets the 

2 2 
X V 

ellipse-h — = 1 at A and D meets the axes at B 

9 4 

and C such that PA, PB, PC, PD are in G.P. then X E 
(a) [7, co) (b) (-12, -8) 

(c) (-5, 0) (d) (10, co) 

14. Let P(x) = x 3 + x + 1 and Q(x ) be a polynomial such 
that the roots of Q(x) = 0 are the squares of the 
roots of P(x) = 0 then 


17. By the graph of jR(f) we see that 


(a) (< — 

(b) t> — 

H (t) 

% 

(c) t < 2 

(d) t> 2 

H (t) 


a 

18. If H = — where a is a constant then a E 

(a) (0, 1) 

(b) (1, 2) 

(c) (0, 1/2) 

(d) (1/2, 1) 

SOLUTIONS 


1. (a) : Given 2(1 + x 3 ) 100 = (a 0 + a x x + ... + flioo* 100 ) 

( nx k(x +1) k . 

-I cos—+ c °s—-— + + cos—(x + 100) I 

Putting x = l and x = -1 alternately and then adding, we 
50 

haveXa 2l .=2 100 
i =0 


0 
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2. (c) : Let R be the point of intersection of the tangents 
at A and B then from A OAP, sin0 = 2/3 where ZOAP = 0 

3 


and so ZAOR = 20 gives cos 20 = 


balls at any time is odd. Hence, the process will always 
leave red balls in the bag. So, it ends with exactly 1 red 
ball. Hence, required probability = 1. 


OR 


Solving, we have OR = 27 

i.e. R is at a fixed distance from O. 

Hence, locus is circle A Jx 2 + y 2 = 27. 


7. (c) : Let I = J (V* 2 +l + x )~ 3 


dx 


Put x + \lx 2 + l=t i.e. x = - 


21 


3. (c) : Let A = 
adj A = 


d -b 
-c a 


a b 
c d 

and 


then ad 


00 ~ 

be = t and - f (f 3 +r 5 ) dt = - 

1 J « 


| A + t adj (A) | = 0 


a + td b-bt 
c-ct d + at 


= 0 


Zp-oy 


? 2/co + 4 


= -l 


Simplifying, we have Zp = -2 id) 

z„+2/co 0 

— = 0 i.e., | z | 2 = 0 


P 

So, z = — 


ke 


210 

12 


= [1,17] 


I'M M 

8. (a, b, c, d) : f'(x) — f(x)\ --- 

x l-x 


and f"(x) = f(x)\ 


On simplification, we get (a + d) 2 + (t - l) 2 = 0 

i.e. a + d = 0 and t = 1 

and |A - f(adj.A)| = t(l + t) 2 = 4 

4. (a) : Let Zp be the affix of point P then applying 
Rotation theorem at P and B , we get 

z p+ 4 2/co-co 2 


—m 


X 2 (x-1) 2 


I+/WI 7 + 


\ 2 

— 1 
x-lj 


5. (a): As all the 210 roots of the equation are 
symmetrically distributed in the complex plane, we 
can assume a - l without loosing generality. So, the 
given condition becomes 

|1 + b\ 2 = |1 + cos0 + /sin0| 2 = 2 + 2cos0 > 2 +V3 

(ATQ) 

i.e. cos0>— i.e., 1 0 1< — 

2 6 

2kn 

As b * 1, 0 is of the form ±- where 

210 


If f(x) > 0 then / "(x) < 0 and if f(x) < 0, then 

/» > 0 . 

dy (k-x) 

9. (a, b) : ~j~= 

dx (x 2 -2x + kf 2 

When k = 2, the stationary point is at (2, \fl) and 
x = 0, y = 0;x—>°o, y —> 1 ;x—> -°°, y -1 

x 

When k = 1, then y = --: 

|x-l| 

vertical asymptote at x = 1. 

10. (a, d) : Putting/(f) = ae mt in the given differential 

A y 


y = m + 1 



equation, we have 
m-e mt = 
i.e. ra + 1 = 

Hence, ^(m) = (m + 1) - 
When k > 0, g(ra) = 0 
i.e., (m + 1) = /ce" m 
Graphs intersect at only one point. 

11. (b, c, d) : Let tan 2 a = a , tan 2 (3 = b, then the given 
expression reduces to 

(q+1) 2 1 (b+if 


(a b) 

| 

( 2 12 \ 
a 2 b 2 11 


+ 

— + — + - + - 

U a) 

1 

b a a b ^ 


There are 2 x 17 = 34 such angles. 

34 

So, the required probability = ^^«0.16 

6. (d) : As atleast one ball is removed from each stage, 
the process will eventually end with either no ball or 
one ball. Because red balls are odd in number at start 
and we are removing 2 at a time, the number of red 


> 2(2) + 4(1) = 8 

Hence, minimum value = 8atfl = fr=l 

. 7C Q 7t 

i.e. a-nn± — , p = nn± — 

4 4 

12. (a, b, c, d) : Let 0 = -, 70 = it -> 40 = n - 30 

7 

So, sin40 = sin30 

i.e., 2sin20 cos20 = 3sin0 - 4sin 3 0 

Simplifying further, we get 8cos 3 0 - 4cos 2 0 - 4cos0 

+ 1=0 
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So (2cos0) is root of the equation t 3 - t 2 - It + 1 = 0 
Now, we see that t = 1 or t = -1 are not the roots. 
So, (2cos0) is irrational => cos0 is irrational. 


13. (a, b, d) : Any point on the cone through P(k, 2) 
is (k + rcos0, 2 + rsin0) and meets the ellipse at A and D 

c (k + rc os0) 2 (2 + rsin0) 2 

So, -+-= 1 

9 4 


So, r l r 2 =PA PD = - 

l wit 
2k 


4 k 2 


4cos 2 0 + 9sin 2 0 
Again solving with x = 0 and y - 0, we have 

PB • PC = - 


sin 0 cos 0 
4^ 2 


2 \ 


S °’ 4cos 2 0+9sin 2 0 sin6cos0 
i.e., 2Xsin20 + 5cos20 = 13 
13 


So, -1< 


Ax 2 +25 


<1 i.e., |X| >6 


14. (a, c, d) : Let x = a 2 , a = 4x put in P{x) = 0, we 
get Q(a') = x 3 + 2x 2 + x - 1. 

(15 - 16) : 

15. (a) 16. (a) 



Let rectangle ABCD be on xy plane, 
and equation of BD is y - 2x 
A( 0, 2 r, 0), D(r, 2r, 0), C(r, 0, 0) 

Foot of perpendicular N on BD = 



CN = C l N => qa 


r 2 r 2 r 

5’T’ V5 



and cos a = — 
5 


(17 - 18) 
17. (a) 


18. (a) 



H, 


(0 


is the length of the base of the right triangle 


with height R{t). 

So, from the graph it is clear that —— > t 


H, 


a R'(t) 


it) 

R(t) = ct a 


Now, for H (t \ = — = - 

(t) t R(t) 

and if a > 0, c > 0 and R"(t) = c-a(a - 1)^ " 2 < 0 
=> a < 1 
So, a G (0, 1) 


<$><$> 


0 
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1. Let (x 0 , y 0 ) be the solution of the following equations 
(2x) ln2 = (3y) ln3 and 3 lnx = 2 ln >'. Then x Q is 

(a) \ (b) - (c) - (d) 6 

6 3 2 

2. Let S(K) = 1 + 3 + 5 + . + (2K - 1) = 3 + K 2 . 

Then which of the following is true ? 

(a) S(l) is correct 

(b) Principle of mathematical induction can be 
used to prove the formula 

(c) S(K) S(X + 1) 

(d) S(K) => S(X+ 1) 

3. The real part of (1 - cos0 + 2 i sin0) _1 is 


(a) 

1 

(b) 

1 

3 + 5cos0 

5-3 cos 0 

(c) 

1 

(d) 

1 

3-5cos0 

5 + 3 cos 0 


4. 


5. 


a y g y h are arithmetic mean, geometric mean and 
harmonic mean between two positive numbers 
x and y respectively. Then identify the correct 
statement among the following. 

(a) h is the harmonic mean between a and g 

(b) No such relation exists between a , g and h 

(c) g is the geometric mean between a and h 

(d) a is the arithmetic mean between g and h 

s n St s - 

If s r = a r + |3 r + y r , then the value of 


equal to 


is 


(a) 0 (b) (a - P) ((3 - y) (y - a) 

(c) (a + P + y) 6 (d) (a - P) 2 (P - y) 2 (y - a) 2 


6. p : Sita is beautiful; q = Sita is clever. 

When ~ p v q is written in verbal form it becomes 

(a) Sita is not beautiful or Sita is not clever 

(b) Sita is beautiful and she is clever. 

(c) Sita is not beautiful or Sita is clever 

(d) Sita is beautiful and Sita is not clever 

7. Ten persons, amongst whom are A, B and C to 
speak at a function. The number of ways in which 
it can be done if A wants to speak before B and B 
wants to speak before C is 

(a) (b) 3! 7! 

6 

(c) 10 P 3 -7! (d) None of these 

( i v 1 

8. If the coefficient of x 7 in I ax z + — I is equal to 


the coefficient of x 7 in \ ax -— , then ab = 

l bx 2 ) 

(a) 1 (b) 1/2 (c) 2 (d) 3 

9. If the probability density function of a random variable 
X is j{x) = x!2 in 0 < x < 2, then P(X > 1.5 | X > 1) is 
equal to 

(a) 7/16 (b) 3/4 (c) 7/12 (d) 21/64 


10. The product of lengths of perpendiculars drawn 
from the origin to the lines represented by the 
equation, 

ax 2 + 2 hxy + by 2 + 2 gx + 2fy + c = 0, will be 

be 


(a) 

ab 

(b) 

\/ 

a 2 -b 2 + 4h 2 

(C) -1 

ca 

* (d) 


yja 2 -b 2 + Ah 2 


^/(fl 2 +b 2 ) + 4h 2 yj(a - £>) 2 + 4/i 2 


By: Vidyalankar Institute, Pearl Centre, Senapati Bapat Marg, Dadar (W), Mumbai - 28. Tel.: (022) 24306367 

MATHEMATICS TODAY | MARCH'18 


0 


















11. If two distinct chords, drawn from the point 
(p, q) on the circle x 2 + y 2 = px + qy , (where pq ^ 0) 
are bisected by the x-axis, then 

(a) p 2 = q 2 (b) p 2 = 8 q 2 

(c) p 2 < 8 q 2 (d) p 2 > 8 q 2 

12. A circle C { of radius 2 touches both x-axis and 
y-axis. Another circle C 2 whose radius is greater 
than 2 touches circle C x and both the axes. Then the 
radius of circle C 2 is 

(a) 6 -W 2 (b) 6 + W 2 

(c) 6-W3 (d) 6 + W3 

sin a-cos a 

13. If tan0 =-, then sina + cosa and 

sin a + cos a 

sina - cosa must be respectively equal to 
(a) 72 COS 0, V 2 sin 0 (b) V 2 sin0, E COS0 
(c) V2 sin 0, y/lsinQ (d) V2 COS0, Vi COS0 


14. A pair of straight lines drawn through the origin form 
with the line 2x + 3y = 6 an isosceles right angled 
triangle, then the area of the triangle thus formed is 


(a) A = 
(c) A = 


36 

13 

13 

5 


(b) A = 


12 

17 


(d) None of these 


15. Point D, E are taken on the side BC of a triangle ABC 
such that BD = DE = EC. If ZB AD = x, ZDAE = y , 

sin(x + y) sin (y + z) 

ZEAC = z y then the value of-= 

sin x sin z 

(a) 1 (b) 2 

(c) 4 (d) None of these 

16. If tan _1 x + tan _1 y + tan _1 z = 7C, then x+y + z is equal 
to 

(a) xyz (b) 0 (c) 1 (d) 2 xyz 

17. From the bottom of a pole of height h, the angle 
of elevation of the top of a tower is a and the pole 
subtends angle (3 at the top of the tower. The height 
of the tower is 


(a) 


(c) 


h tan(a-P) 
tan(a-(3)- tana 
cot(a - p) 


(b) 


h cot(a - P) 
cot(a - p) - cot a 

(d)None of these 


cot(a-p)-cota 
18. If / is an even function defined on the interval 
(-5, 5), then four real values of x satisfying the 


equation/(x) = / 


x +1 
x + 2 


are 


( a ) -3-Vi -3 + Vi 3-Vi 3 + Vi 
2 ’ 2 2 2 
- 5 +V 3 -3+Vi 3 +Vi 3 —Vi 


(b) 


(c) 


2 2 2 2 

3 - Vi 3+Vi -3 -Vi 5+Vi 


2 2 2 2 
(d) -3 - Vi> - 3 + Vi. 3 - Vi, 3 + Vi 

Jt 


J tdt 


IS 


19. The value of lim ——— 

k sin(2x - 7l) 

(a) - (b) | (c) j 

2 4 


(d) 


8 


20. lff'(x) = g(x) and g' (x) = -f(x) for all x and/(2) = 4 
=/'(2) then/ 2 (4) + ^(4) is 

(a) 8 (b) 16 (c) 32 (d) 64 

21. The value of p for which the function, 

(4* -1) 3 


/(*) = 


sin log e 1 + 

P v 

12(log e 4) 3 


x^O 


x-0 


is continuous at x = 0, is 

(a) 1 (b) 2 

(c) 3 (d) None of these 

22. Maximize z - 3x + y subject to x + y < 6, y < 4, 
x> l,x>0 andy>0. 

(a) 20 (b) 18 (c) 10 (d) 15 


23. Let/(x) = [ ^^-dty x > 0 then /(x) has 
0 f 

(a) Maxima when n = -2, -4, -6, .... 

(b) Maxima when n - -1, -3, -5, .... 

(c) Maxima when n- 1, 3, 5, .... 

(d) None of these 
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24. Let, P y Q, R and S be the points on the plane with 
position vectors -2 i - j, 4 U 3 i + 3 j and -3i +2j 
respectively. The quadrilateral PQRS must be a 

(a) Parallelogram, which is neither a rhombus nor 
a rectangle 

(b) Square 

(c) Rectangle, but not a square 

(d) Rhombus, but not a square 


25. Let A = {2, 3, 4, 5} and let R{( 2, 2), (3, 3), (4, 4), 
(5, 5), (2, 3), (3, 2), (3, 5), (5, 3)} be a relation in A. 
Then R is 

(a) reflexive and transitive 

(b) reflexive and symmetric 

(c) transitive and symmetric 

(d) equivalence 


26. The value of l a so that the volume of parallelepiped 

aaaaa a a 

formed by i +aj + akyj + ak and ai +k becomes 


minimum, is 


<C) V3 


(a) -3 (b) 3 (c) nj (d) S 

r dx 

(l + x 2 )^p 2 +q 2 { tan -1 *) 2 

(a) — log j q tan -1 x + yjp 2 + q 2 (tan _1 x) 2 J + c 

(b) log [q tan -1 x + yjp 2 + q 2 (tan -1 x) 2 J + c 

(c) —(p 2 +q 2 tan -1 x) 3/2 + c 
3 q 

(d) None of these 


28. Mean of 100 items is 49. It was discovered that three 
items which should have been 60,70,80 were wrongly 
read as 40,20, 50 respectively. The correct mean is: 

(a) 80 (b) 50 (c) 82^ (d) 48 

2 2 

x y 

29. A tangent to an ellipse-h — = 1 meets the co- 

a 2 b 2 

ordinate axes in P and Q. The least value of PQ is 

a + b 

(a) a - b (b) a + b (c) - (d) 2 a 

2 

30. The plane passing through the point (-2, -2, 2) and 
containing the line joining the points (1, 1, 1) and 
(1, -1, 2) makes intercepts on the co-ordinate axes, 
the sum of length of intercepts is 

(a) 3 (b) 4 (c) 6 (d) 12 
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PRACTICE PAPER 



1. If P and Q are the points of intersection of the 
circles x 2 + y 2 + 3x + 7y + 2p - 5 = 0 and 
x 2 + y 2 + 2x + 2y - p 2 = 0, then there is a circle 
through P, Q and (1, 1) for 

(a) all values of p 

(b) all except one value of p 

(c) all except two values of p 

(d) exactly one value of p 

2. Any point on the parabola with focus (0, 1) and 
directrix x + 2 = 0 is 

(a) (f 2 + 1,2f - 1) (b) (f 2 + 1, 2f + 1) 

(c) (f 2 , 2f) (d) (f 2 - 1,21+ 1) 

3. The sum to n terms of the series 


3 5 7 

l 2+ l 2 +2 2+ l 2 +2 2 +3 2 + 


is equal to 


(a) 


3 n 
n +1 


(b) 


6n 
n +1 


(c) 


9 n 
n +1 


(d) 


12n 
n +1 


4. 


5. 


A pair of tangents are drawn from the point 
(-1,1) to x 2 - Ax + Ay 2 = 0. If 0 is the angle between 
them, then tan 0 is 




The distance between the vertex of the parabola 
y = x 2 - 4x + 3 and centre of the circle x 2 = 9 - (y - 3) 2 is 

(a) 2^3 (b) 3V2 (c) 2 V 2 (d) 


6. Given two numbers a and b. Let A denote the single 
A.M. and S denote the sum of n A.M.s between a 
and b y then S/A depends on 
(a) n, a , b (b) n, b (c) n, a (d) n 


7. If cos l — = n log —, then x 2 y 2 = 
b n 

(a) xy 1 + n 2 y (b) xy 1 - n 2 y 

(c) -xyi + n 2 y (d) -xy 1 - n 2 y 


1 2 
2 2 

l 3 


2 3 

+ 4A + 


3 4 
2 ' 2 


l 3 + 2 3 l 3 + 2 3 + 3 3 


+ ... to n terms = 


(a) 

✓ v? 

(b) 

(n + 1)' 

(« + l) 


n 


1 

(c) 

n + 1 

(d) 

n + 1 


The number of roots of 

tan -1 yfxix + 1) + sin -1 ^x 2 + x + 1 = — i 


(a) 0 


(b) 1 


(c) 2 


2 

(d) >2 


Tl j 

10. The value of the integral f(k-\ + x)dx is 

k=i 0 

(a) J l Q f(x)dx (b) J *f(x)dx 

(c) j^fMdx (d) n^f(x)dx 

11 . A chord of the hyperbola 4x 2 - 9y 2 - 36 is bisected 
at the point (3, 5). The distance of the origin from 
the chord is 

63 50 13 13 

w m (b > m (c) is (d) 55o 

12. In a triangle ABC , if a = 3, b = 4, c = 5, then 

r i + r i + r 3 = 

(a) 9 (b) 10 (c) 11 (d) 12 

13. Jx"logxdx = 

x” +1 

(a) -[«log x — 1] + C 

n 

x" +1 

(b) - 7 [(” +1) log X — 1] + C 

v ' n + 1 

x" +1 

(c) - 2 [(” + !) I°gx-1] + C 

(« + 1) 2 

(d) none of these 


0 
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14. The differential equation — = 
a family of circles with 


determines 


y 


(a) variable radii and a fixed centre (0, 1) 

(b) variable radii and fixed centre (0,-1) 

(c) fixed radius 1 and variable centres along the 
x-axis 

(d) fixed radius 1 and variable centres along the 
y-axis 

15. Ifp : 4 is an even prime number, 
q : 6 is a divisor of 12 and 
r: the HCF of 4 and 6 is 2. 

Which one of the following is true ? 


(a) (pAq) 

(c) ~ a r) v p 


(b) (p v q) a ~ r 
(d) ~ p v (q a r) 


16. J- 


dx 


*V+D 4 

1 


, (* 4 +l)4 

(b) - 

(a) - + c 

X 


\lx 4 +1 

(d) - 

(c) +c 


(* 4 +l ) 4 


+ c 




X 4 + 1 


- + c 


17. If /(*) = 


j(l+|l-f \)dt, x> 2 


then 


(a) 


(c) 


20 f v 30 p 
v>2 ^ v>2 


50 


c, 


(b) 


C 2 x* 


50 , 


19 


C 2 X 


50 




(d) none of these 


19. Let /(x) = x 3 sgn x for all x e R, then 

(a) /is continuous but not derivable at 0 

(b) /is derivable at 0 

(c) 1/(0) = -3 (d) Rf{ 0) = 3 


20. The incentre of the triangle formed by the 
coordinates axes and 3x + 4 y- 12 is 

(a) (1/2,1/2) (b) (1,1) 

(c) (1,1/2) (d) (1/2, 1) 

21. In a triangle ABC y if -+-+- 

, a b c 

a b 

- 1 > then A = 

be ca 

(a) 30° (b) 45° (c) 60° (d) 90° 

22. If X l and X 2 are the means of two distributions 
such that X l < X 2 and X is the mean of the 
combined distribution, then 

(a) X<X x (b) X>X 2 


Xi + X 2 

(c) ^ = 


(d) X 1 < X < x 2 


23 


y - yjsin x + Vsin x + Vsin x + then — = 

dx 

(a) ^ (b) (c) (d) ^ 


5x - 7, x < 2 

(a) /(x) is not continuous at x = 2 

(b) /is differentiable everywhere 

(c) R.H.L. at x = 2 doesn't exist 

(d) /is continuous but not differentiable at x = 2 

18. Xj, x 2 > x 3 , .... x 50 are fifty real numbers such that 
x r < x r + i for r = 1, 2, 3,49. Five numbers out of 
these are picked up at random. The probability that 
the five numbers have x 20 as the middle number is 


cosx 2y-l cosy 2y-l 

24. The number of values of k for which the equation 
x 2 - 3x + k = 0 has two distinct roots lying in the 
interval (0, 1) are 

(a) three 

(b) two 

(c) infinitely many 

(d) no value of k satisfies the requirement 

n £ 

25. If S = V- —, then S equals 

(a) e-2 (b) e + 2 (c) 2e (d) 

26. If sin -1 x + sin -1 y + sin -1 z = — and/(l) = 2, 

2 

/(P + <?) =/(p) •/(<?)> \/p,qe R, then 

x f( l) + v /(2) + z fW _ (x + y + z) _ 

/ ,/(»+/<»+,/< 3 > 

is equal to 

(a) 0 (b) 1 (c) 2 (d) 3 

27. Area between the curves y = x 3 and y = yfx is 

5 


(a) — 
12 

(c) - 
4 


(b) 


(d) none of these 
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r 7i 

28 - lo 


nil (sin x + cos xf 


dx = 


Vl + sin 2x 
(a) 0 (b) 1 (c) 2 (d) 3 

29. If the line y = xyfe cuts the curve x 3 + y 3 + 3xy + 
5x 2 + 3y 2 + 4x + 5y - 1 = 0 at the points A, 5 and C, 
then OA OB OC (where O is ( 0 , 0 )) is 

(a) ^(3^3-1) (b) 3 ^ 3+1 

(c) -4(2 + 775) (d) none of these 

V 3 

30. If A, B y C are the angles which a directed line makes 
with the positive directions of the coordinate axes, 
then sin 2 A + sin 2 # + sin 2 C = 

(a) 1 (b) 2 

(c) 3 (d) none of these 

31. If sine of the angle between twovectors - 3 i + 4 j + k 

« * * 1 1 2 

and - 2 i-j-k bel + -x- x - .. to 00 then 

J 2 8 

x = 


(a) 


155 

156 


(b) 


1 


(c)- 

156 


156 

(d) none of these 

V9T 


32. The domain of the function f(x) = 


(a) (2,3) 
(c) (2,3] 


sin 1 (3 — x) 


is 


(b) [2,3) 

(d) None of these 


36. If z = cos0 + fsin0, then 


z 2 ”-1 
z 2 "+l 


= ? (n is an integer) 


(a) icotnG (b) itannG (c) tan «6 (d) cotnG 

37. Let/(G) = 1 + sinGand a n = |/^~ j| + j/(-^)j . 

then a m + n + K* u m _ n — ci m & n and b m + n - K-b m _ n 
= a m b n both holds simultaneously if K = 

(a) 1 (b) 2~ n (c) -2 n (d) -2~ n 

38. The locus of chords of contact of perpendicular 

2 2 
x y 

tangents to the ellipse — + — = 1 touch another 
a 2 b z 

fixed ellipse is a/an 

(a) circle (b) straight line 

(c) ellipse (d) hyperbola 


( 2 v 3 ^ 


( 4 6 \ 

*-^-+^. 

j 

+ cos _I 

x 2 -^- + ^. 

1 2 4 J 

1 

1 2 4 J 


0 < |x| < V 2 , then x = 


(a) ~ 


1 


(b) 1 

40. The sum to 20 terms of the series 


(c) -- (d) - 1 


l 2 + 2 • 2 2 + 3 2 + 2 • 4 2 + 5 2 + 2 • 6 2 +. 


IS 


(a) 4410 (b) 4210 (c) 4120 (d) 4040 


K 

2 ’ 


33. J ([xf -[x 1 ]) dx \s equal to 

(a) 5-72-73 (b) 72 + 73 + 4 

(c) 72-73+4 (d) 72 + 73 -4 

34. Two circles x 2 + _y 2 = 6 and x 1 + y 2 - 6 x + 8 = 0 are 
given. Then the equation of the circle through their 
point of intersection of given two circles and the 
point ( 1 , 1 ) is 

(a) x 2 +y 2 - 6x + 4 = 0 (b) x 2 + y 2 - 3x + 1 = 0 
(c) x 2 + y 2 — 4y + 2 = 0 (d) None of these 

r x 3 y° 

35. The coefficient of x 4 in | —- j | is 


(a) 


405 

256 


(b) 


504 


(c) — 
263 


259 

(d) none of these 


41. J 


xe 


(*+ir 


-dx = 


(a) 


(c) 


x + 1 


—e 


(x+i y 


(b) ;—j 

(x + l) 

(d) none of these 


42. If n (l + x + x +....+x r ) 
r = 1 

= A 0 + A x x + A 2 x 2 + .... then 


(a) A 0 + A 2 + A 4 +. 

(b) A { +A 3 +A 5 +.. 


\n +1 
2 

In +1 


(c) Aq + Aj + A 2 + A 3 +.— | n + 1 

(d) all of these 


0 
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43. Four students of class IV, 5 students of class V and 
6 students of class VI sit in a row. The number 
of ways they can sit in a row so that the students 
belonging to same class are together is 


(a) 4! 5! 6! (b) ^ 

15! 

(c) , , , , (d) 3! 4! 5! 6! 

3 ! 4 ! 5 ! 6 ! 


44. Out of 800 boys in a school, 224 played cricket, 
240 played hockey and 336 played basketball. Of 
the total, 64 played both basketball and hockey; 80 
played cricket and basketball and 40 played cricket 
and hockey; 24 played all the three games. The 
number of boys who did not play any game is 

(a) 128 (b) 216 (c) 240 (d) 160 

45. The entire graph of the equation y = X 2 + kx-x + 9 
lies above the x-axis, then 

(a) k > 7 (b) - 5 < k < 7 

(c) k> - 5 (d) none of these 


SOLUTIONS 


1. (c) : The circle through P and Q is S + kS' = 0 

(1 + X) ( x 2 + y 2 ) + (3 + 2k) x + (7 + 2 k)y + 2 p — 5 — kp 2 = 0 
If it passes through (1, 1), then 

2(1 + A,) + 3 + 2k + 7 + 2k + 2 p — 5 — kp 2 = 0 

'i 7 + 2 p 

=> 6k —p k + 7 + 2p = 0 => k = — - 

P 2 - 6 

p 2 ~ 6^0 => p ^ \[6, — \[6. 

2. (d) : The equation of the parabola is 
(x - 0) 2 + (y - l) 2 = (x + 2) 2 

=>()>- l) 2 = 4(x + 1). /. y - 1 = 27, x + 1 = t 2 
/. The point is (f 2 - 1, 2t + 1). 


3. (b): Let S„ = -j + -r-T 

l 2 T+2 2 


t n = 


= 6 


(2m +1) 


l 2 + 2 2 + 3 2 
6(2m +1) 


+ ... 


I 2 +2 2 +3 2 + ... + M 2 


n(n +1)(2 n +1) n(n +1) 


(n + l)-n 
n(n + 1) 


= 6 


1 


n +1 


Now, S„ = ^ + t 2 + ••• + t n 



4. (c) : The pair of tangents, T 2 = SjS. 

=> (-x - 2(x - 1) + 4y) 2 = (1 + 4 + 4) (x 2 - 4x + 4y 2 ) 
=> (4 y - 3x + 2) 2 - 9 (x 2 - 4x + 4y 2 ) = 0 
=> 6xy + 5y 2 - 6x - 4y - 1 = 0 


^ \ MTU / 

.*. tan 0 = -. 

5 

5. (d) ; Equation of the parabola is y = x 2 - 4x + 3 
=> x 2 - 4x + 4 = y + 1 => (x - 2) 2 = (y + 1) 

.\ Vertex is A(2, -1) 

Equation of the circle is x 2 + (y- 3) 2 = 9 
Centre of the circle is C(0, 3) 

Now, the required distance, AC = \J2 2 +(-4) 2 = 2>/5 


Angle between the lines is tan 


ijh 2 


ab 


n A- h 


6. (d) : We have A = - ~ - . Let A 1? A 2 , ..., A„, be n 

A.M.s between a and b. Then a, A 1? A 2 > A„, b is an 

b - a 

A.P. with common difference d =-. 

Now, S = + A 2 + ... + A n ) n + l 

= —(A,+A n ) = —(a + b) = nA — = n 
2 1 " 2 A 


7. (d): cos T = n\o% — 

b n 

Differentiating w.r.t. x, we get 

1 y\ n yl M 2 

2 2 2 // 2 2 \ 

=> x yi = n (b -y ) 

Differentiating again w.r.t. x, we get 

2 x ^2 + 2 xy} = -In 2 yy x 

Dividing both sides by 2 y l9 we get x 2 y 2 + xy l = -n 2 y 
=> x 2 y 2 = -xy 1 - n 2 y 

8. (c) : If n = 1, then 

n 2 In 3 In 11 1 


•(i) 


(ii) 


(n + l) 2 ^ (n + ly 8 n + l 2 n + l 2 

n 2,11 
If n = 2, then —— - - and —— - 
n+l 3 n+l 3 


So, sum is 


n 


n + l 


9. (c) : tan 1 ^jx(x + 1) is real only if 
x (x + 1) > 0 

yjx 2 + x + 1 is real only if x 2 + x + 1 < 1 


sin 


or x 2 + x < 0 
(i), (ii) => x 2 + x = 0 => x = 0, -1. 
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10. (c) : Let I — j l Q f(k -1 + x)dx 

r fc 

Then I = ^ f(t)dt , where £ = k - 1 + x 

=> 

Z Jfc_i f( x)dx = Jo ^ X)dx 

+Jj 2 f{x)dx +... + J”_ i f(x)dx 

= j^fMdx 

11. (a) : The chord is T = S x 

=> 12*-45)/= 36-225 => 4*-15)/+ 63 = 0 

63 63 

Distance of (0, 0) from it is 


12. (c) : A = l-3-4 = 6 

5 = —(3 + 4 + 5) = 6 
2 

A 6 „ 

r \ = - = - = 2 


V4 2 +15 2 


V241 ’ 


s-0 6-3 

A 6 


>9 = 


= 3, r 3 = 



= 6 


s-b 6-4 ** s — c 6-5 

.*. rj + r 2 + r 3 = 2 + 3 + 6 = 11 

V H +1 1 1 

13. (c) : -logx — --- fx" +1 • - dx 

n +1 (n + 1) J x 

(Applying by parts) 

1 


n +1 


n + 1 


log x ■ 


(n + 1) 


•x" +1 +C 


i4 . (c); 4 = £z 

dx 


y 




y 

dy = ^dx 




x + C 


16. (b) : Let I = J- 


dx 


-1- 


dx 


x 2 (x 4 + l) 4 


Put t = 1 + - 


1 


x 5 | 1 + 


1 


3 

1 \4 


1 r df 7 (x 4 +1) 4 

.-. 1 = —f— = -t 4 + c = -- — + c 

4 J 1 x 

t 4 

17. (d): The function for * > 2 can be redefined as 
1 x 

/(*) = J(1 + (1 - t))dt + J (1 + (t -1 ))dt 
0 1 

, v 1 * 2 1 * 2 

2 2 2 2 

R.H.L. = lim J, ( 2 + fr) + i| = 3 

/ i —>0 2 | 

L.H.L. = lim {5(2 — fi) - 7} = 3 

/ 1 —>0 

Y L.H.L = R.H.L => /is continuous at * = 2 

Now, L.H.D. = lim /( 2 )~/( 2 ~/*) 
h-> 0 h 

= Um 3 - 5(2 - ^) + 7 ^ 

/i->0 /i 

R.H.D. = lim /( 2 + ^)~/( 2 ) = lim 
/1—>0 h /i —>0 

/z 2 + 4 / 2 + 4 + 2- 6 


(2 + h) 2 


+ 1-3 


= lim 
fc->0 


2/7 


= lim f— + 2I = : 
/i—»o|_2 J 


/1-r 

=> 1 - y 2 = * 2 + 2xC + C 2 
=> x 2 + y 2 + 2 xC + C 2 —1=0 

The above equation represents a family of circles whose 

centre is (- C, 0), radius = Vc 2 -C 2 +1 = 1. 

Thus, the given differential equation determines a 
family of circles with fixed radius 1 and variable centres 
along the x-axis. 

15. (d): Clearly p is false and q and r are true. 

The option (d) is true because it is ~ p v (q a r) which 
means not p or (q and r) which means p is not correct 
and q and r are correct. 


v L.H.D. * R.H.D. 

.*. /is non-differentiable at * = 2. 

18. (b) : Since, we have fifty real numbers, of which five 
numbers are to be picked. 

Total number of outcomes = 50 C 5 
Also numbers are picked in such way that x 20 * s the 
middle number i.e., we select 2 numbers from first 
nineteen numbers and 2 numbers from last thirty 
numbers. 

.*. Number of favourable outcomes = 19 C 2 x 30 C 2 

19 C X 30 C 

.*. Required probability =--- — 


19. (b) : /(x) = x 3 sgnx = 


50^ 

X 

0, * = 0 


0 


MATHEMATICS TODAY | MARCH'18 



































So, /(x) = x 2 x = x 3 for x > 0 
and f(x) = x 2 (- x) = - x 3 for x < 0 and/( 0 ) = 0 . 

I/' ( 0)= lim lim ————— = 0 

h h^> o" h 

m-m h 3 -o 

and £/ ( 0 ) = lim - = lim — : — = 0 

h^> o + h 

So, /is derivable at 0 . 




,+ h 



24. (d) : We have x 2 - 3x + k = 0 

Given that roots are real and distinct. 

9 9 

.\ (- 3 ) 2 - 4 x 1 x k > 0 or k < - 

4 

Sum of roots = — = 3 

1 

Since each root lies in ( 0 , 1 ), the sum of roots cannot 
be 3. 

.\ No value of k can give desired roots. 

25. (d) : We have 

o = y “C 2 ^ nl 

„t 2 (« + D! 


^-=y-—^—— 

„=2 2 )!(« + !) ! 2 ! 


_ly «(»-l)_ly 

" 2 “ (« + 1 ) ! " 2 “ 
«=2 v ' «=2 


« 2 -l-n-1+2^ 


The incentre is given by 




1 ~ 1 

"m -1 1 2 ") 

2 « 

’ I- J 

~ 2 ^ 1 

L n= 2 ' 

m ! «! (rt + l)!j 


f0+0+3X4 0 + 0 + 4 x3^\ 


12 ) 


= ( 1 , 1 ) 


l 12 

21. (d) : By cosine rule 

2(b 2 + c 2 - a 2 ) + (c 2 + a 2 - b 2 ) + 2{a 2 + b 2 - c 2 ) 




2 «= 2 v(”“ 1 )! n] + 

ii\ .. _ _ .r 5 

2 


(n + 1 )! 


.1 


2abc 


(e — 1 ) — 2 (e — 2 ) + 21 e-- 


= --l 
2 


a 2 +fc 2 
abc 


3b 2 + c 2 + a 2 = 2a 2 + 2b 2 => a 2 = b 2 +c 2 
=> A = 90° 

22 . (d) : Let n x and n 2 be the number of observations in 
two groups having means X a and X 2 respectively. Then 

X _ n \*\ +n 2 X 2 
«l+»2 

NoW) x-x = »l^l + »2*2 _x = »2(^2-^l) >0 
«l+«2 »l+«2 

[•• *2>*l] 

=> X>X x ...(i) 

And, X-X 2 = ”i ( ^i~^ 2) <0 [v X 2 >X 1 1 
n, +n 7 

=> X<X 2 

From (i) and (ii), X x < X < X 2 . 


71 _i 7X 7C _i TC 

26. (c) : v-< sin 1 x < —,-< sin 1 y < — 

2 2 2 2 

and — — < sin -1 z < — 

2 2 

. —l . —l . -l 371 

Given that, sin x -f sin y + sin z - — 

which is possible only when 

. -l . -i . -i tt 
sin x = sin y = sin z - — 

7 2 

or x = y = z= 1 . 

Put p = q = 1 then,/(2) =/(l)/(l) = 2-2 = 4 
and put p = 1, q = 2, then,/(3) =/(l)/(2) = 2-2 2 = 8 

. Y m . v /( 2 ), _/(3) _._ *+t+ z _ 


+ y' v ' + z J 

= 1 + 1 + 1 -- 


1 + 1 + 1 


x /(D + /(2) +z /(3) 
=3-1=2 


23. (b) : y — sinx + jy => y 2 =sinx + y 

^ dy dy dy cosx 

=> 2 y• — = cosx + — .*. — =- 

dx dx dx 2y-\ 
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28. (c) : Let 1 = J q 


71/2 (sin x +cos x) 2 


dx 


sinx + cosx 
= Jj 1 2 (sinx + cos x)dx =1 + 1=2. 

29. (a) : Putting y - xV3 in the equation of curve, 

we get x 3 (3y/3 +1) + x 2 (3^3 +14) + (4 + 5>/3)x -1 = 0 
If the roots of this equation are x x , x 2 and x 3 

1 3^-1 

1 2 3 3^3 + 1 26 
Also, for a point A, coordinates are (xj, x l \f3) 

OA = y[x[+ ~3x\ = 2x x 
=> OA • OB • OC = (2x 1 )(2x 2 )(2x 3 ) = %x x x 2 x 3 

30. (b) : Zcos 2 A = 1 => Z(l-sin 2 A) = 1 
=+> Xsin 2 A = 2 

31. (c) : cos9 = (-3M+ 

V9 + 16 + W4 + 1 + 1 
6-4-1 1 


Vl56 Vl56 


+.tO °o 


sinG = Jl—— = (l——V 
V 156 l 156; 

= i+i(—Li+lliliif—L] 

2v 156/ 2! ^ 156 ) 

= 1 + -f- —V-f- —t +.tooo 

2\ 156 ) 8 v 156 ) 

On comparison, we get x = - 

156 

32. (b): V 9- x 2 is defined for 9 - x 2 > 0 
=> (3-x)(3+x)>0 => -3 < x < 3 

sin _1 (3 - x) is defined for -1 < 3 - x < 1 
=> -4 < -x < -2 => 2 < x < 4 
Also, sin _1 (3 -x)=£0=>3-x*0orx^3 
From (i), (ii) and (iii), we get 
the domain of/= ([-3, 3] n [2, 4]) - {3} = [2, 3). 

2 2 2 

33. (d) : J ([x] 2 - [x 2 ]) dx = j [x] 2 dx - J [x 2 ] dx 

0 0 0 

( l 2 > 

= J [x] 2 dx + J [x] 2 dx 
1 ) 

l V2 V3 2 

J [x 2 ]dx + | [x 2 ]dx + J [x 2 ]dx + J [x 2 ]dx 
0 1 4i Jh 


...(ii) 

...(iii) 


2 >/3 2 

= 0 + J l 2 dx - 0+J ldx+J 2 dx + J 3 dx 
1 , l d2 V 3 / 

= (2 -1) - {(72 - 1) + 2(S ~ -J 2 ) + 3(2 - Jl)} 

= 1 - {V2 - 1 + 2V3 - ijl + 6 - 3^3} = 3/2+73-4 

34. (b) : Equation of circle passing through the point of 
intersection of given circles, is 

x 2 + y 2 - 6x + 8 + X(x 2 + y 2 - 6) = 0 ...(i) 

This circle passes through (1,1) then 
l + l- 6 + 8 + X(l + l-6) = 0 => X=l 
On putting the value of X in equation (i), we get 
2x 2 + 2y 2 - 6x + 2 = 0 => x 2 + y 2 - 3x + 1 = 0 
which is the required equation of circle. 

35. (a) : General term of given expansion is given by 

/ia\/ \10-r / ^ \r 


10 


(-7J-1 


10 


•*r-10 


(-3) r 


10-3r 


For coeflf. of x 4 , 10 - 3r = 4 => r = 2 

flO' 

.*. The required coefficient is 


36. (b) : We have, 


; 2~ 8 .9 = —. 
256 


z 2n -1 _ (cos 0 + i sin 0) 2 " -1 
z 2n +1 (cos 0 + i sin 0) 2 * 7 +1 


cos 2770 + i sin 2770 -1 
cos2«0 + /sin2n0 + l 
(1-2 sin 2 770) + 2 i sin 770 cos 770 -1 

(2 cos 2 770 -1) + 2 i sin 770 cos 770 +1 

2 2 

/ sin 770 cos 770 + 7 sin 770 


(Using De Moivres theorem) 


2 

COS 770 + 7 sin 770 COS 770 
7 sin 770(cos 770 + 7 sin 770) 
COS 770(COS 770 + 7 Sin 770) 


(V » = -1) 


= 7 tan 770 


= *” +r ” (say) 

, x, = l-i = i 
2 2 

Similarly, b„ - x n - y" 

Now, a m a n - a m+n = (x m + y m )(x n + /) - (x m+n +y m+n ) 
= x”y m + x m y n = (xy) n (x m ~ n + y m ~ n ) 




-n 

= 2 . a„ 


On comparing, we get K = 2 " 

Similarly, 2 nd relation b m+n - K-b m _ n = a m -b n holds for 
K= 2'" also. 
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38. (c) : Locus of the point of intersection of 
perpendicular tangents to the given ellipse is 
x 2 + y 2 = a 2 + b 2 

Any point on this circle can be taken as 

P = ^yja 2 +b 2 cos0, \la 2 +b 2 sin0 j 

The equation of the chord of contact of tangents from 
P is 


yja 2 +b 2 cos 0 + 


^-^1 a 2 +b 2 sin0 = 1 


<r b z 

Let this line be a tangent to the fixed ellipse 

— + ^— = 1 => — COS0 + — sin0 = 1 
A 2 B 2 A B 


where A = 


a 


,B = 


JJTb 2 


a 4 + b 4 ( a 2 +b 2 ) 


39. (b) : Summing the infinite G.P’s, 
x 2x 


, which is an ellipse. 


X 2 X 3 

x-1-. 

2 4 


4 6 

7 X X 
X-+ -. 

2 4 


]+ * 2 + * 

2 

x 2 2x 2 


1 + 


x 2 2 + x 2 


A • -1 -1 

As, sin a + cos a = — 

2 

=> 2 + x z = 2x + x 


2x 


2x 


2 + * 2 + x 2 

2 = 2x => x = 1 since x * 0. 

40. (a) : LetS = (l 2 + 2 + ...+ 20 2 ) + (2 +4 + ... + 20 ) 


20x21x41 


+ 4(1 2 + 2 2 + ... + 10 2 ) 


In L.H.S., highest power ofx=l + 2 + 3 + .... + n 
n(n + 1) 


«(n+i) 


.*. R.H.S. of (i) = A 0 + A x x + A 2 x 2 +... ^ 

.*. On putting x = 1 in (i), we get 2 

2-3*4. (n + 1) = A 0 + Ai + A 2 + ... +A 


.*. Af) + A i + At + At + , 


= « +1 


n(n+ 1) 
2 


...(ii) 


Again, on putting x = -1 in (i), we get 
0 = A 0 -A 1 + A 2 - A 3 + ... 

A 0 + A 2 + A 4 + A 6 + .... =A l +A 3 + A 5 + .(iii) 

On comparing (ii) & (iii), we get 

Aq + A 2 “I - A 4 +. = Aj + A 3 + A 3 + .... = ~ 

43. (d): Class IV students can sit in 4! ways. Class V 
students in 5! ways and Class VI students in 6! ways. 
The classes can be permuted in 3! ways. 

.*. The desired number is 3! 4! 5! 6!. 

44. (d): n(C) = 224, n(H) = 240, n(B) = 336, n(HnB) = 64 
n(BnC) = 80, n(HnC) = 40, n(CnHnB) = 24 

.*. n(C c nH c nB c ) = n[(CvHvB) c ] 

= 800 - [224 + 240 + 336 - 64 - 80 - 40 + 24] 

= 800 - 640 = 160 

45 (b): x 2 + (k - 1) x + 9 > 0 V x 
A < 0 => (k - l) 2 - 36 < 0 => (k - 1 + 6) (k - 1 - 6) < 0 


(Jfc + 5) (jfc - 7) < 0 => ke (-5, 7). 


<$><$> 


=2870 + 1540 =4410. 
e x (x +1 — 1) 


(x+ir 

1 


dx 


1 


£1) 


41. (a) : I = j 

= \e x — - dx = e x 

J [ x+1 (1+x) 2 . 

[v It is of the form je x (f(x) + f'(x))dx] 

42. (d) : Here, (1 + x)(l + x + x 2 )(l + x + x 2 + x 3 ) 

.(1 + x + x 2 +. +x n ) 


— Aq + AjX + A 2 x + . 
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Math Archives, as the title itself suggests, is a collection of various challenging problems related to the topics of 
JEE (Main cum Advanced) Syllabus. This section is basically aimed at providing an extra insight and knowledge 
to the candidates preparing for JEE (Main cum Advanced). In every issue of MT, challenging problems are 
offered with detailed solution. The readers comments and suggestions regarding the problems and solutions 
offered are always welcome. 


1. 

The 

period of sin 4 x + cos 4 x is 

7. 

The area of the region 

bounded 

(a) 

2n 

(b) 

71 

(c) Till (d) 71/4 


ex log* 

, logx . 




y = 

and v =- is 


2. 

The 

range of the function/(x) = 3|sinx| - 2|cosx| is 


ex 


(a) 

[-2, 

Vl3] 


(b) [-2,3] 

(a) 

e 2 -5 

(b) 

5 

e + — 

(c) 

[3, Vl3] 


(d) [-3, Vl3] 


4e 


4 






(c) 

--5 

(d) 

e 1 



x 2 

X 



4 


4 4e 

3. 

Let 

x 2 X 

6 

= Ax 4 + Bx 3 + Cx 2 +Dx + E . Then 


( 

XXX 

x } 



X X 

6 


8. 

lim 

cos—cos — cos— .... 
2 4 8 

cos — = 
2 n ) 


the value of 6A + 5B + 4C + 3D + 2E is 
(a) -17 (b) -14 (c) -11 (d) -8 

4. The coefficient of a 4 b 5 c 3 in the expansion of 
(a + b + c) 10 is 

(a) (b) (10)! (c) 0 (d) 4!5!3! 

4! 5! 3! 

5. Minimum distance between the curves y 2 - 4x and 
x 2 + y 2 - I2x + 31 = 0 is equal to 

(a) V 20 0>) V26-V5 

(d) V5 + V20 


(a) 


sinx 

(b) - (c) 0 




sinx x 

cosx 


(d) 1 


-dx 


sin x cos x 


= tan ^sinx-cosxH-^ln 
v3 


sin x +cosx 


-V3 


sinx + cosx + 




+ c 


(c) V 20 -V 5 

6 


r 3 + 2 cos x 
I- ~dx- 


(a) 

(c) 


(2+ 3 cosx)' 
sinx 


(2+ 3 cosx)' 
sinx 

2 + 3cosx 


1 2 

+ c 


k 2 
+ C 


(b) 

(d) 


cosx 
2 + 3cosx 
-sinx 
2 + 3cosx 


- + c 


- + c 


where k is 

(a) -1/2 (b) 1/2 (c) -1 (d) 1 

10 . The pair of lines yf^ x 2 _ 4 X y + J3y 2 = 0 * s rotated 

7T 

about the origin by — in the anti-clockwise sense. The 
6 

equation of the pair in the new position is 
(a) x 2 - V3 xy = 0 (b) xy - 4?>y 2 = 0 

(c) 4ix 2 -xy = 0 (d) x 2 = y 2 


By : Prof. Shyam Bhushan, Director, Narayana IIT Academy, Jamshedpur. Mob. : 09334870021 
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SOLUTIONS 


J_ + 1 


i / \ . 4 4 3 1 

1. (c) : sin x + cos x = —+ —cos4x 

2/, 27 2 

^ 4 4 
. i 2tc tc 

Period = — = — 

. r sinx + cosx , f 2df „ _i 

where L - - dx = -- = 2tan t 

J 1-sinxcosx J 1 + r 

4 2 

2. (b): g(a) = 3a-2yjl-a 2 where ae[0,1] 

= 2tan _1 (sinx - cosx), [Put t = sinx - 

[where a = |sinx|] 

_ r cosx-sinx 

i 2 = -, put t = sinx + cosx 

2a 

g'( a) = 3+ , >0Va€[0,l] 

J 1-sinxcosx 


3. (c) : Let A(x) = 


x 

x 


Also, g(0) = -2,g(l) = 3 
Range = [-2, 3 

x 2 x 

- 2 x 6 
x 6 

=» A(l) = 0, A'(l) = -11 

4. (c) : v 4 + 5 + 3 = 12 

5. (c) : Equation of normal is y + tx = It + t 3 
It passes through centre of circle C(6,0) 

=> t = 0, t = ± 2 

Points (4, ± 4) 

CA = CB = V20 

=> Minimum distance = CA - radius = V 20 - yfs 


6. (c) : Given integral is J 


7. (d): Area = 


rAl 

sinx | 

J^x| 

2 + 3cosx J 


.(< 


Me 


| ex log j 


logx 


ex 


dx 


8. (b): lim | cos —cos —cos —. 

2 4 8 


.cos- 


1 r x x x x 1 

= lim-icos —cos—....2sin — cos— > 

2 4 2 " 2 n J 

“T sin ~r]l 

r 1 2 n ~ l )\ 


2 sin — 
2 n 


= lim 


^°°2 2 sin — 


x x 

cos — cos—....| 2cos- 
2 4 


= lim 


1 


2« sin — 


^ . x x sinx 

2 sin —cos— 1= lim- 

X \ 2 2) n->oo^n . X 


sinx 


2” sin — * 


2 ” 2 " 

„ z . T 1 r cos x + sin x +cos x —sin x 
9. (a):/ = -J- 


1 - sinx cos x 


-dx 


1 r cos x +sinx , 1 r cosx-sinx , 

I = - - dx + - --—-- dx 

2 J 1-sinxcosx 2 J 1-sir 


sinx cos x 


- sinx cos x 


© 




2 dt _ „ . , 

,2_,V5)2““ 2 2V5 8 


sinx + cosx 


-S 


sinx + cosx + 


V3 


2 


10. (c) : Given pair of lines are 

(V3x - y){x - \fly ) = 0 or y = tan60°x, y = tan30°x 

After rotation, the separate equations are 
y = tan90°x, y - tan60°x 

x = 0, y = \[ix 

Combined equation is x(V3x - y) = 0 
or V3x 2 -xy = 0 

<»<§> 
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1. The equation of the circle passing through the focii 


x 2 y 2 

of the ellipse — + — = 1 and having centre at (0, 3) is 
16 9 

(a) x 2 + y 2 -6y+7 = 0 (b) x 2 + y 2 - 6y - 5 = 0 
(c) x 2 +y 2 -6y + 5 = 0 (d) x 2 + y 2 -6y- 7 = 0 

2. If a, b , c are unit vectors equally inclined to each 
other at an angle a 0) then the angle between a x b 
and the plane containing b and c is 


a 


(a) sin tan —• cot a 


(b) cos 1 |^tan y*| cota | j 


(c) cos 


a 

cot — • 
2 


tana (d) sin 


. -if a 
in cot — ■ 

l 2 


tana 


3. If a is the A.M of two numbers b and c and G 1? G 2 
are two geometric means between b and c, then the value 


ofG, 3 + G 3 = 


2 abc 

none of these 


(a) 3 abc (b) 

(c) 4 abc (d) 

4. If O is the circum-centre of the triangle ABC and 
R v R 2 , R$ and R are the radii of the circum-circles of the 
triangle OBC , OCA, OAB and A5C respectively, then 
c 


a b 

— H- 

R x R 


+ - 


2 


(a) 


abc 


is equal to 
abc 


(b) 


R 


(c) 


abc 

~R*~ 


(d) 


abc 

R 2 


5. The value of 'a for which the system of equations 
(a + l) 3 x + (a + 2) 3 y = (a + 3) 3 , ( a+ l)x+ (a + 2)y = a + 3 
and x + y = 1 is consistent, is 

(a) -2 (b) -1 (c) 1 (d) 2 

6. The area between the curve y 2 (2 - x) = x 3 and its 
asymptote is 

(a) nil (b) n (c) 271 (d) 371 

7. Let j[x) = cos" 1 (cos x) and g(x) = sin” 1 [x + 1 ] + cos" 1 [x] 
([*] = the greatest integer function), then the equation 
/(*) + gW = 3, has 

(a) exactly one solution (b) exactly three solutions 
(c) no solution (d) infinitely many solutions 


8. Let AD be the angular bisector of the angle A of 
A ABC, then AD = a A5 + (3 AC, where 


(a) a = - 


\AB\ 


(b) a = 


\AB + AC\ 
|AB| + |AC| 


\AB\ 


P = 


|AC| 


P = 


AB + AC | 
|AB| + |AC| 

I 


(o J AC L , 

| AS | +1 AC | 


\AB\+ | AC | 


(d) 


a = 


AB 


AC 


> P = 


AC 

AB 


9. If J f(x)dx = \| f(x) then J x 5 f (x 3 ) dx is equal to 

(a) - x 3 \\f(x 3 ) - 3 [ x 3 \|/(* 3 )dx + C 

(b) ^ x 3 x\f(x 3 ) - J x 2 \\f(x 3 )dx + C 

“ [x 3 \|/(x 3 ) -1 *>(* 3 )dx J + C 

(d) ^ [x 3 ,(x 3 ) -1 x 2 \\f(x 3 )dx J 4- C 

10. Minimum distance between 

y 2 - 4x - 8y + 40 = 0 and x 2 - 8x - 4y + 40 = 0 is 

(a) 0 (b) V3 (c) 2 V 2 (d) V2 

AAA — 

11. If i,j, k are unit ortho-normal vectors and a is a 
vector, such that a x r = j, then a • r is equal to, for any 
vector r 


(a) 0 (b) 1 

(c) -1 (d) arbitrary scalar 

12. If I m , n = J 1 f m (l + f)" , then f m> „ = 


JO 

n 


2 n .. 
m + 1 m + 1 m+1 ' n_1 

n T , x 2 " 


(a) 

(b) . 

(d) none of these 


(c) 


n 


m + 1 m + 1 




0 
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13. Ifw = e sin ' lx ,v = log x, then — = 
& dv 


(a) xu 
(c) 


(b) 


u 


yj 1 —; 


xw 




(d) none of these 


14. The line 2px + y>Jl- p 2 =1 (|p|<l) for different 
values of p touches 

2 

(a) an ellipse of eccentricity —= 

V3 


(b) an ellipse of eccentricity 


£ 


(c) hyperbola of eccentricity 2 

(d) none of these 


X 2 —yfx 


15. lim r— - 
x_>1 yjx— 1 

(a) 0 (b) 1/2 (c) 2 

(l-cos2x)(3 + cosx) . 


16. lim 

x->0 


(d) 3 
is equal to 

(d) -1/4 


x tan 4x 

(a) 1/2 (b) 1 (c) 2 

17. If p, q , r are in A.P., then the determinant 
! +2 2 " +1 + 2p b 2 +2 n+2 +3q c 2 + p 
2 n +p 2 n+ '+q 2 q = 

a 2 +2" + p b 2 + 2" +1 + 2q c 2 -r 
(a) 1 


(c) aW- 2" 


(b) 0 

(d) (a 2 + b 2 + c 2 ) - 2 n q 


18. Let/be a non negative function defined on the 

interval [0, l].If \ X Jl-(f\t)) 2 dt = \ X f(t)dt y 0 < x < 1 
and/(0) = 0, then° 



19. The total number of ways in which 5 balls of different 
colours can be distributed among 3 persons so that each 
person gets at least one ball is 
(a) 75 (b) 150 (c) 210 (d) 243 


20. Equation of the line of shortest distance between 

y-l_z+2 


ii. x y z , x-2 

the lines, — = — = — and- 

2-3 1 3 


-5 


is 


(a) 3(x - 21) = 3 y + 92 = 3 z - 32 
x-(62/3) _ y —31 _ z + (31/3) 
1/3 ~~ 1/3 ~ 1/3 

x-21 _ jp — (92/3) _ z + (32/3) 


(b) 

(c) 

(d) 


1/3 1/3 

x-2_y+3_z-l 
1/3 ~~ 1/3 ~ 1/3 


21. Let f(x) = 


2 

K 

X 

cos — 

< 

X 


0 , 


1/3 


x * 0 


, x e R , then/is 


x = 0 


(a) differentiable both at x = 0 and at x = 2 

(b) differentiable at x = 0 but not differentiable at x = 2 

(c) not differentiable at x = 0 but differentiable at x = 2 

(d) differentiable at neither at x = 0 nor at x = 2 


22. If the vectors AB = 3 i + 4/c and AC = 5/ — 2 / -I- 4 A: 
are the sides of a triangle ABC , then the length of the 
median through A is 

(a) V45 (b) VH ( c ) V72 (d) V33 


23. The function/: [0, 3] —> [1, 29], defined by 
/(x) = 2x 3 -15x 2 + 36x + 1, is 

(a) one-one and onto (b) onto but not one-one 

(c) one-one but not onto 

(d) neither one-one nor onto 

24. The point P is the intersection of the straight line 
joining the points Q(2, 3, 5) and R( 1, -1,4) with the plane 
5x - Ay - z = 1. If S is the foot of the perpendicular drawn 
from the point T( 2, 1 , 4) to QR , then the length of the 
line segment PS is 

(a) -L (b) V2 (c) 2 (d) 2V2 

V2 


25. The domain of the function 

/(*) = V 10 Ssi n * + cos* (I COS X | + COS x) , 0<X<JT is 


(a) (0,7i) 

(0 (».f 


(b) 

(d) 



none of these 


26. Four fair dice D 1? D 2 , D 3 and D 4 , each having six faces 
numbered 1, 2, 3, 4, 5 and 6, are rolled simultaneously. 
The probability that D 4 shows a number appearing on 
one ofD 1 ,D 2 and D 3 is 


(a) 


91 

216 


(b) 


108 

216 


(c) 


125 

216 


(d) 


127 

216 
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27. Let P = [a { j] be a 3 x 3 matrix and let Q = [b^], where 
bjj = 2 l + for 1 < i, j ^ 3. If the determinant of P is 2, 
then the determinant of the matrix Q is 

(a) 2 10 (b) 2 11 (c) 2 12 (d) 2 13 

28. If z is a complex number of unit modulus and 
argument 0, then arg^ |~*~^ j equals 

(a) --0 (b) 0 (c) 7i — 0 (d) -0 

2 

29. Let a (a) and fi(a) be the roots of the equation 
(\Jl + a - l)x 2 + (yfl + a -l)x + (y/l + a - 1) = 0 where 
a>- l.Then lim a (a) and lim (3(a) are 

a->0 + «->0 + 


(a) — and 1 

2 

7 

(c) — and 2 

2 


(b) — and -1 
2 

(d) — - and 3 
2 


30. The points on the axis of the parabola 3 y 2 + 4 y-6x 
+ 8 = 0 from where 3 distinct normals can be drawn is 
given by 


(a) 

(c) 


M) 

f 2 

l 3 


19 


a>- 


16 
a >— 
9 


(b) 

(d) 


2^1 19 

a ,— ; a >— 

3 ) 9 

H Hi 


SOLUTIONS 


1. (d) : Foci are given by (± ae , 0) 

As a 2 e 2 = a 2 - b 2 = 7 we have equation of circle as 
{x - 0) 2 + {y- 3) 2 = (47- 0) 2 + (0 - 3) 2 
x 2 +/-6y-7 = 0 

2. (a): Let 0 be the required angle, then 

• o (an° a\ (axb)-(bxc) 
sin0 = cos(9O -0) = 


\axb\-\bxc\ 


[{cixb)xb]-c 


[(ab)b-(bb)a]c 

sin 2 a 


sin 2 a 


cos a bc-a-c 


sin 2 a 


cos a-cosa 


sin 2 a 


cosa(l-cosa) 


sin a sin a 


a 


cos oc* 2 sin 2 (a/2) 


sina-2sin(a/2) cos(a/2) 


- cot a tan — 
2 


a 

cot a tan — 
2 


0 = sin 1 1 tan y|cot a | 


3. (b) 

4. (b ):R l = 


2 sin 2 A 


— = 2 sin 2 A 


Similarly,— = 2 sin 2 B, — = 2sin2C 

r 2 r 3 

.*. — + — + — = 2(sin 2 A + sin 2 B + sin 2C) 

Rl Rl Ri abc 

= 2(4 sin A sin £ sin C) = —— 
R 3 

5. (a): The system of equations is consistent, if the 
determinant of coefficients is zero. 


(*+i r 

u +1 
1 

Applying C 2 

(a + 1) 3 

Cl + 1 
1 


(fl + 2) 3 
# + 2 
1 


(tf + 3)^ 
ci + 3 
1 


= 0 


-> C 2 - Q and C 3 —> C 3 - C 2 , we get 
3fl 2 + 9# + 7 3# 2 + 15# +19 
1 1 

0 0 


= 0 


=> (3a 2 + 9fl + 7) - (3a 2 + 15a+ 19) = 0 
=> - 6a - 12 = 0 or a = -2 

6. (d):The curve is symmetric about x-axis with 
asymptote x = 2. 


rdx 



f f x 3/2 

Required area, A = 21 y dx = 21 - - 

0 A "V ■^ _ ^ 

Put x = 2 sin 2 0 

k/2 

A = 16 J sin 4 0d0 

o 

tjr 31 71 

= 16 x-x —= 371. 

4-2 2 

7. (c): Clearly domain and range ofg(x) are [-1,1) and 
{tt} respectively. 

Since, cos _1 (cosx) = -x forxE [-1,0] 

For -1 < x < 0 the equation becomes 
-x + 7t = 3 =>x = 7T-3£ [-1,0] 

No solution. 

Now, cos _1 (cosx) = x for x E [0,1] 

For 0 < x < 1 the equation becomes 
x + 71 = 3 =>x = 3-7t£ [0,1] 

No solution. 


8 . 


, v BD 

(c):v -= 

DC 


AB 


AC 


BD : DC = | AB | : | AC | 


—* —* BD AC + AB 

— BDAC + DCAB DC 
AD = -- 


(5D + DC) 


e*'i 


© 
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_ AB\AC\+AC\AB\ 

\AB\+ \AC\ 

- J^L dPl J^L AC 
|AB|+|AC| |AB|+|AC| 

= a A£ + p AC (given) 

|AC| j Q |AB| 

.*. a = - i=^ and p = -=- 

|AB| + |AC| \AB\ + \AC\ 

9. (b): Let x 3 = w, then 3x 2 dx = du 
Also, jf(x)dx = \ |/(x) 

Now J x 5 /(x 3 )dx = 1 Jn f(u)du 

= 1 x 3 \|/(x 3 ) - J x 2 \|/(x 3 )dx + C 

10. (d) : Since two parabolas are symmetrical about y - %. 
Solving y = x and y 2 - 4x - 8y + 40 = 0, we get 
x 2 - 12%+ 40 = 0 has no real solution. 

They don’t intersect. 

Point on (* - 4) 2 = 4 (y - 6) is (6,7) and the corresponding 
point on (y - 4) 2 = 4(x - 6) is (7,6). Minimum distance 
is V2 • 

A A 

11. (d ):axr=j => j is perpendicular to both a and r 

A A 

=> aj = 0 and r j = 0 
If angle between a and r is 0 then 
a-r = \d\\r |cos0 = arcos0 


= yja 2 r 2 cos 2 0 = ^a 2 r 2 ( 1-sin 2 0) 
= yja 2 r 2 -(axr) 2 =yj(a 2 r 2 -1) 
12. (c):/ m> „ = fd + O-r* 


Integration by parts gives 


x m+1 


Im,n ~ (1 + t)” 


m + 1 


1 

-Jn(H-t) 


«-l f 


m+1 


2 n 


0 0 

1 


m + 1 


-dt 


m+ 

2 n 


—— (r + 1 a+*)""'* 

1 m+1 i 


n 


m+1 m + 1 


13. (c) 

14. (b): y — 


-2 P 


m+l,«-l * 


% + - 


77? 


m = - 


2p 




1-P 


2 m~ 

P =■ 


y = mx + - 


4 + m 


► y = mx + 


1 - 


m 


4 + m 


4 + m 


y = mx + x jl + ^-m 2 

t , x 2 y 2 73 

It touches + — = 1 ,e = —. 

1/4 1 2 

15. (d) 


(l-cos2x)(3 + cosx) 
x(tan4%) 


16. (c): lim 

x->0 


l-cos2x , 

= hm--- (3 + cos x) 

x—>0 


= lim 

x->0 


^ tan 4x j 

• | ——— ] (3 + cos x) = 2x — x4 = 2 
V tan 4x/ 4 


2 sin x 


17. (b) 

!8. (c): j X Jl-(f'(t)) 2 dt = \ X jm 
Differentiating, ^-(/'(x)) 2 = /(x) 

=> i-(/'W) 2 = (/(x)) 2 ^/'(x) = Ji-(f(x)) 2 

dt . _1 r 

=> , = ax => sin / = x + c 

fT 1 

=> /= sin (x + c),/(0) = 0 => c = 0 .*. /(x) = sin x 

Yi 3 ! .1 1 Y 1 ) .1 1 

UJ 2 2 H 3 J 3 3 
19. (b): We can have the following distributions 


^1 ^2 ^3 


Case Ill 


Case II 2 


-> 


uu^ 12 

15 1 


1=10 

= 15 


\2\2\l \2 

Total number of ways = 25 x [3 = 25x6 = 150 
20. (a): Let P(2r ly -3r ly r x ) and Q(3r 2 + 2, -5r 2 + 1, 
2r 2 - 2) be the points on the given lines so that PQ be the 
line of shortest distance between the given lines. Now, 
direction ratios of PQ are 

2ri - 3r 2 - 2, -3 r x + 5r 2 - 1, r x - 2r 2 + 2 
since, it is perpendicular to the given lines. 
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2(2f! - 3r 2 - 2) - 3(-3r! + 5r 2 - 1) + (r x - 2r 2 + 2) = 0 
And 3(2rj_ - 3r 2 - 2) - 5(-3 r x + 5r 2 - 1) + 2{r x - 2r 2 + 2) = 0 
=> 14 r x - 23r 2 +1 = 0, 23 r x - 38r 2 + 3 = 0 
31 19 

1 3 2 3 

„ f62 31^ , _ („ -92 32^1 

= p- (T- _ 3 l 'T) a, ' dQ "l ’“’t) 

and direction ratios of PQ are — — - 

3 3 3 

Hence, equation of PQ is 

a: -21 _ y + 92/3 _ z - 32/3 
1/3 " 1/3 " 1/3 

=> 3(x - 21) = 3y + 92 = 3z - 32 

/(0-ft)-/(0) 

21. (a): At ac = 0, / (0~) = lim —- — 

ft—>0 —/z 


COS 


= - lim /i 

h —^0 


K 

cos — 
h 


= lim - 

ft—>o —h 


+ /(0 + /i -/ 0 

/ (0 ) = lim —- — 


= 0 




= lim - 
ft—>o 


H) 


= lim h 

ft—>o 


7t 

cos — 
ft 


= 0 


Hence,/is differentiable at x = 0 and/'(0) = 0 

f(2-h)-f(2) 

At x = 2, / (2 ) = lim- 

ft—-/z 


(2 — h) 2 


= lim- 

ft—>o 


cos 


2 —/z 


—h 


(2-hy sin -- 


= lim - 
ft—>o 


7t 


2 2-/z 


—h 


(2-h) 2 in n 
= lim-sin- 


ft—>o —/? 


\ 


(2 - ft) . 

= lim-sin I - 


fc->0 -h 


2 2-h 

nh 


(2-hr sin - 


= lim - 

0 


2(2 — h) 
nh 


2(2-h) 


nh 

2(2-ft) 


2(2-h) 


■ = K 


R.H.D. = /'(2 + )=lim 

/ i —>0 


/(2 + ft )-/( 2 ) 

h 


(2 + h) 2 sin- 


= lim - 

ft—>o 


2 2 + /z 


(2 + h) 2 sin 


= lim - 

ft-> o 


nh 


2(2 + /z) 


2(2+ /z) 


2(2+ /z) 


- = 7T 


As/'(2 + ) =/'(2 ),/is differentiable at x = 2 

22. (d): AM = 1(AB + AC) 

2 

= —{(3, 0, 4)+ (5. -2, 4)} 

2 

= 1(8, -2, 8) = (4, -1, 4) 

2 



IamI = V 4 2 +1 2 + 4 2 


= -s/33 


5x + 6) 

-4- 


-+- 


23. (b) :_/(x) = 2x 3 - 15x 2 + 36x + 1 
We have f'(x) = 6x 2 - 30x + 36 = 6(x 2 
= 6(x-2)(x-3) 

m =i 

/(3) = 54 - 135 + 108 + 1 = 28 
/(2) = 16 - 60 + 72 + 1 = 29 
Then the range = [1, 29] 

Hence, the given function is onto. But it is not one-one, 
as/' takes both positive and negative values. 

24. (a): Let equation of line QR be 
x - 2 _ y - 3 _ z - 5 

1 ~~ 4 ~~ 1 

Let the point P be given as 
P{2 + t, 3 + 4 t y 5 + t) 

As P lies in the plane 5x - 4y - z = 1 
5(2 + t) - 4(3 + 4f) - (5 + 0 = 1 
=» 10 + 5t- 12- 1 6t-5-t= 1 
=> - 12f-7 = 1 



\2t = — 8 


___ 8___2 
12 ~ 3 


The co-ordinates of P are 


4 l 13\ 
3 3* 3 J 


Again let S = (2 + m, 3 + 4m, 5 + m) for being a parameter 
As S is the foot of perpendicular, we have 

1(2 + m - 2) + 4(3 + 4m - 1) + 1(5 + m - 4) = 0 
=> m + 4(4m + 2) + m + l = 0 


18m + 9 = 0.’. 


Thus S 


4'i) 


1 

m = — 
2 


0 
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We have, by distance formula 


-IKJ+RHi-t) 




2 

36 9 36 


9 _ 1 

18 “72 


25. (c): |cosx| + cosx>0 


x G 


Forxe 0, — j , l<sinx + cos%< 72 

'‘f) 


•fl 


But sinx + cos x^l 
Now, for xe\ 0, ^ 


xg 0 


log 


sinx+cosx 


(|cosx| + cosx)>0 


Required probability = 


27. (d): Let Q = 




6 4 — 6 ■ 5 3 


28. (b): Since, + Z =z 

1 + 1 i + i 


1 + 2^ 

Then, the arg of the number —— is just the argument 

1 + z 

of z and that’s 0. 

29. (b): 1 st solution : Let 1 + a = b 
(, b 113 - l)x 2 + ( b m - \)x + b m -1 = 0 

b 116 -1 


(e)-(s)- ! 


b -1 


= 0 


1 2 1 1 

Taking limit on both sides we have -x + - x + - = 0 

3 2 6 


1 f K 
=> cosx>- => XG 0,— 

2 ^ 3 

26. (a): 1 st solution : (Direct counting) Let D 4 shows, 
say, 6 

Then there are three ways in which one of D x> D 2 and D 3 
shows the same number 

(i) Exactly one of D {s show the same number 
Number of ways = ( 3 C 1 ).(5)(5) = 75 

(ii) Exactly two of D 2 's show the same number 
Number of ways = ( 3 C 2 )(5) = 15 

(iii) All three D 2 s show the same number = 1 

Now, favourable outcomes 
= 75 + 15+1=91 

C-91 91 

Desired probability =--— =- 

6 4 216 

2 nd solution : (complementary counting) 

The number of ways in which one of D ly D 2 and D 3 
shows the same number as D 4 = the number of total 
ways - number of ways in which D 2 , D 3 don't show 
a number appearing on D 4 = 6 4 - 6 C l -5 3 


=> 2x + 3x + 1 = 0 

2 nd solution: 


* = -!,- 


1 


o i—7i +ci R 7i+a —i 

oc + P = -77——,aP = - 7 —— 

7l + *-l 7l + a—1 

1/2 3 
2 


lim(a + p) = 

M 1/3 


v a 1/6 1 
lim aP = — = - 
a^o K 1/3 2 

Thus a,pG j-l,-^J 

30. (b) : 3 y 2 +4 y = 6x-8 


ir-H) 


7 + 


Let any point on the axis be —— | • 

1 3 

— m 

2 


f5Y.iL 

2 / 

' 10 1 

U ) 216 

B 

II 

1 

+ 



2 2 «n 

2 3 «12 

2 4 «13 


10 

1 2 

2 3 a 2 i 

.Z u 22 

2 5 a 23 

=>0 = m 

a - 

9 

-1 — m 2 

2 

2 4 «31 

2 5 d 32 

2 6a 33 





19 1 


a ll 

a n 

a 13 



«12 

% 

=> 0-= 

9 

2<?21 

2^22 

2fl 2 3 

= 2 9 • 2 • 2 2 

fl 2 i 

fl 22 

fl 23 

19 

a>—. 

9 

2 2 «31 

'del P 

2 2fl 32 
= 2 12 -2 

2 2fl 33 
= 2 13 


fl 31 

fl 32 

fl 33 


► m~ 


4-?) 


<$><$> 
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PRACTICE PAPER 2018 


1 . If 2tan 2 * - 5sec* = 1 for exactly 7 distinct values of 
x e 0 , — ,neN then the greatest value of n is 

L 2 J 

(a) 13 (b) 17 (c) 19 (d) 15 

2. Let 0 e[ 0, 47i] satisfying the equation (sin0 + 2) 
(sin0 + 3)(sin0 + 4) = 6 . If the sum of all values of 0 is 
Kn then value of K is 

(a) 6 (b) 5 (c) 4 (d) 2 

3. The number of solutions of the equation 
16 (sin 5 * + cos 5 *) = 11 (sin* + cos*) in the interval 
[ 0 , 27t] is 

(a) 6 (b) 7 (c) 8 (d) 9 

4. The equation 2 * = (2 n + 1 ) n (1 - cos*), 

(where n is a positive integer) 

(a) has infinitely many real roots 

(b) has exactly one real root 

(c) has exactly 2n + 2 real roots 

(d) has exactly 2n + 3 real roots 

5. Number of solutions of the equation 

tan* + sec* = 2 cos* lying in the interval [0, 27t] is 
(a) 0 (b) 1 (c) 2 (d) 3 

6 . |* 2 sin* + cos 2 xe x + ln 2 *| < * 2 |sin*| + cos 2 *e* + 
In 2 * true for * e 


(a) (-71,0) 


(b) 


(c) |“>rc 


(*i) 


(d) (2nn, (2n + l)n) n e N 


7. If logo .5 sinx = 1 - logo 5 cosx then number of values 
of x e [~2n, 2n] is 

(a) 1 (b) 2 (c) 3 (d) 4 


8 . If 2 


/ sin x- 2 sinx +5 


*ALOK KUMAR, B.Tech, IIT Kanpur 


< 1 , then the ordered 


4 sin 2 y 


pair (*, y) is equal to (m, ne I) 

(a) x = (4 n +1)—, y = (2m +1) — 

2 2 

(b) * = 2nn, y = 2mn 

(c) * = (2n + 1 ) ^, y = ( 2 m + 1 ) “ 

(d) * = /77i, y = mn 

9. The value of cos 2 10 ° - cosl 0 ° cos50° + cos 2 50° = 

1 . 

3 

10. Number of ordered pairs (a, *) satisfying the 
equation s ec 2 (a + 2)* + a 2 - 1 = 0; -7t < * < 71 is 

(a) 1 (b) 2 (c) 3 (d) 5 

11. If asin 2 * + be os 2 * = c, bsin 2 y + acos 2 y = d and 


«* 


(b) 


<C) 4 


(d) 3 


a tanx = btan y then — - 


(a) 

(c) 


(i a-d)(c-a ) 
(b-c)(d-b) 
(i a-d)(b-a ) 
(a — c)(c — b) 


(b) 

(d) 


(cz + d){c + u) 
C b + c)(d + b ) 
(d - a)(c - a) 
(b-c)(d-b) 


acos<\> + b q 

12. If cos 0 =---then tan — is equal to 

a + bc osc|) 2 


(a) 

(c) 


a-b 


a + b 


a-b 
a + b 


tan(<|>/ 2 ) (b) 


a + b 


a-b 


cos(c|)/2) 


sin((|)/ 2 ) (d) none of these 


h Alok Kumar is a winner of INDIAN NATIONAL MATHEMATICS OLYMPIAD (INMO-91). 
He trains IIT and Olympiad aspirants. 


O 


MATHEMATICS TODAY | MARCH '18 























13. If a is the angle in which each side of a regular 
polygon of n sides subtends at its centre then 1 + cosa + 
cos2a + cos3a + + cos (n - l)a is equal to 

(a) n (b) 0 (c) 1 (d) n - 1 

,, xr . . . s-a s-b s-c 

14. It in a triangle-=-=- 

11 12 13 

and Atan 2 (A/2) = 455, then A, must be 

(a) 1155 (b) 1551 (c) 5511 (d) 1515 

15. If 2sin* - cos2* = 1, then cos 2 * + cos 4 * is equal to 

(a) 1 (b) -1 (c) -£ (d) V5 


16. A set of values of *, satisfying the equation 


2(1 


2 | 1 


cos |^-p*J+cos ^-qx J=1 form an arithmetic 
progression with common difference 


(a) 

(c) 

17. 

(a) 


2 

p + q 
K 

p + q 


(b) 


2 

p-q 


(d) none of these 


If cos 6 a + sin 6 a + fcsin 2 2a = 1 V a e ( 0 , 7 i/ 2 ), then k is 

3 l 1 1 

- (b) - (c) - (d) - 

4 4 3 o 


18. The most general solution of the equations 
tan 0 = - 1 , cos 0 = - 7 = is 

v 2 

(a) nn + 7n/4 (b) mh-(-I)"— 

4 

, x ^ 7n 

(c) 2nn-\ - 

4 


(d) none of these 


19. The least positive values of * satisfying the equation 

l+|cosx|+cos 2 x+cos 3 x+...oo -J ..... . , , 

8 1 1 =4 will be (where |cos *| < 1 ) 


(a) 


, X 71 

(c) 7 


271 

(b) — 


(d) none of these 


20. For each real number * such that - 1 < * < 1, let 


1 -* 

-* 1 


and z - 


x + y 

1 + xy 


A (*) be the matrix (1 - *) 1 
Then, 

(a) A(z) = A(x) + A(y) (b) A{z) = A(x) [A(y )] _1 
(c) A(z) = A(x) A(y) (d) A(z) = A(x) - A(y) 

21 . If A is a square matrix of order 3 such that |A| = 2 
then |(adj A _1 ) _1 | is 

(a) 1 (b) 2 (c) 4 (d) 8 


22 . If A and 5 are square matrices of the same order 
and A is non-singular, then for a positive integer 
h, (A -1 BA) n is equal to 


(a) A~ n B n A n 
(c) A -1 B n A 


23. If A = 
(a) 4 B 


and B = 


(b) A n B n A~ n 
(d) n(A~ l BA) 

1 -1 
-1 1 


7 then A 8 equals 


1 -1 

-i i 

(b) 1285 (c) -1285 (d) -645 


24. If p + q + r = 0 and 
then k = 

(a) 0 (b) abc 


pa 

qb 

rc 


abc 

qc 

ra 

pb 

= k 

cab 

rb 

pc 

qa 


b c a 

(c) 

pqr 


(d) 

a+b+c 


25. A square matrix P satisfies P 2 = I - P, where I is an 
identity matrix of order as order of P. If P n = 5 1 - 8 P, 
then n = 


(a) 4 (b) 5 (c) 6 (d) 7 

26. The digits A, 5, C are such that the three digit 
numbers A 88 , 658, 86 C are divisible by 72, then the 


determinant 


A 

8 

8 


6 

5 

8 


8 

6 

C 


is divisible by 


(a) 76 (b) 144 (c) 216 (d) 276 

27. Let A, 5 be square matrix such that A5 = 0 and 5 is 
non singular then 

(a) |A| must be zero but A may non zero 

(b) A must be zero matrix 

(c) nothing can be said in general about A 

(d) none of these 

28. Let * > 0, y > 0, z > 0 are respectively the 2 nd , 3 rd , 
4 th terms of a G.P and 


A = 


/«‘ + ' 

/c k + 1 k + 2 

y y y 

k k + 1 k + 2 

z z z 


= (-D 2 |i-7 


(where r is the common ratio) then 

(a) fc = -1 (b) jfc=l 

(c) k = 0 (d) None of these 

29. A = [aij\ mxri and a ^ = f 2 - j 2 then A is necessarily 

(a) a unit matrix 

(b) symmetric matrix 

(c) skew symmetric matrix 

(d) zero matrix 
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30. 

(a) 


If A = 


0 

256 


1 -1 
1 1 
256" 

0 


then A 16 = 


(b) 


256 

0 


0 

256 


(c) 


-16 0 
0 -16 


(d) 


0 16 
16 0 


31. If 




a 0 
0 b 


,abeN , 


then number 


of matrix ‘£’ such that AB = BA are 


(a) 0 (b) 1 

(c) finitely many (d) infinite 

32. Let A and B are two non-singular square matrices, 
and A t and B 1 are the transpose matrices of A and B 
respectively, then which of the following is correct? 

(a) B t AB is symmetric matrix if and only if A is 
symmetric 

(b) B t AB is symmetric matrix if and only if B is 
symmetric 

(c) B t AB is skew symmetric matrix for every matrix A 

(d) B t AB is skew symmetric matrix if B is skew 
symmetric 


33. |A 3 x 3 | = 3, |B 3 x 3 | = - 1 , and |C 2 x 2 I = 2, then 
\2ABC\ = 

(a) 2 3 ( 6 ) (b) 2 3 (- 6 ) 

(c) 2 (- 6 ) (d) none of these 

34. If A and B are two matrices such that AB = B and 
BA = A, then 

(a) (A 6 - B 5 ) 3 = A - B (b) (A 5 - B 5 ) 3 = A 3 - B 3 
(c) A - B is idempotent (d) A - B is nilpotent 


35. Let A = 


1 2 
3 4 


and B = 


a b 
c d 


are two matrices 


such that AB = BA and c ^ 0, then value of 
(a) 0 (b) 2 (c) -2 

cos a -sin oc 0 

sin a cos a 0 

0 0 1 


a-d 
3b-c 

(d) -1 


is: 


36. Let /(a) = 


equal to 
(a) /(a) 

(c) /(a- 1 ) 

37. If A = 
is 

(a) 1 


, then (/(a)) 1 is 


—6 

-1 


(b) 2 


(b) /(-a) 

(d) none of these 

then determinant of A 1003 - 5A 1002 

(c) 4 (d) 6 


38. /: R —> R,f(x) = x\x\ is 

(a) one-one but not onto 

(b) onto but not one-one 

(c) Both one-one and onto 

(d) neither one-one nor onto 


39. The domain of the function 
f(x) = sin -1 



(r 2 Yl 

lo g2 

V 

X 

l T JJ 


is 


(a) [- 2 , 2 ] 

(c) [ 1 , 2 ] 

40. The range of f(x) = 


(b) [- 2 ,- 1 ] 

(d) [- 2 , - 1 ] u [ 1 , 2 ] 


M 


(a) 

(c) [1,3] 


5 + 4 sin 3x 

(b) 


IS 


1 

-,1 

3 


(d) (T*>,I]u(3,°o) 


41. The range of ~ 


x -x + \ 


x +x + l 


is 



(C) [1,3] 


(d) (-<*>,-]u [3,°°) 


42. Domain of the function f(x) = yj 5|x|-x 2 -6 is 

(a) (-oo, 2) u (3, oo) (b) [-3, -2] u [2, 3] 

(c) (- 00 , -2) u (2, 3) (d) R - {-3, -2, 2, 3} 

43. The range of the function 


9 x x 

f(x) = cos z — + sin —, x g R 
4 4 


is 



(b) 




2 1 

44. Range of the function f(x)-x +—-, is 

x 2 +1 


(a) [l.oo] 


(b) [ 2 . 00 ) 



(d) (- 00 , 00 ) 


45. The inverse of f(x) = (5 - (x - 8) 5 ) 1/3 is 
(a) 5 - (x- 8) 5 (b) 8 + (5-x 3 ) 1/5 

(c) S-^-jc 3 )" 5 (d) (5-(x-8 ) 1/5 ) 3 


€> 
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46. Minimum value of function/(x) = x 3 (x 3 + l)(x 3 + 2) 
(% 3 + 3): x e R , is 

(a) -2 (b) -1 (c) 1 (d) none 

47. The domain of the function 

f{x) = log 10 {1 - log 10 (x 2 - 5x+ 10)} is 
(a) ( 0 ,oo) (b) (0,5) 

(c) (- oo, 0) (d) None of these 


48. The range of the function 
/(*) = sin -1 


2 1 
x +- 
2 


+ COS 


-1 


1 

2 


where [.] = G. I. F 


(a) {71} 



(c) {271} 


(d) {0} 


49. The domain of definition of the function,/(x) given 
by the equation 2 X + 27 - 2 is 

(a) 0 <x<l (b) 0 <x<l 

(c) -oo < x < 0 (d) -oo < x < 1 

50. If /: R —» R is a function satisfying the property 
f(x + 1) +f(x +3) = 2 for all % e R then/is 

(a) periodic with period 3 

(b) periodic with period 4 

(c) non periodic 

(d) periodic with period 5 


51. Let/: R —> R - {3} be a function such that for some 
w x f(x)-5 

p > 0, f(x + p) = ^~ for x G & Then, period 


of/is 

(a) 2p (b) 3p (c) 4p (d) 5p 

52. The period of the function /(x) = (-1)1*1 where 


[.] = G.I.F 

(a) 2 (b) 1 (c) 3 (d) 4 


53. If y( x ) = x--l, then number of solutions of 


fififix))) = 1 is 
(a) 1 (b) 4 


(c) 6 


(d) 2 


54. If/(x) = x(x - 1) is a function from 

- “> 00 j> then {x eR :f~ I (x) =f(x)j is 

(a) null set 

(b) {1} 

(c) {0,2} 

(d) a set containing 3 elements 
- 7 t 2n 

3 ’ 3 


—,°° |to 




[ 0 ,4] be a function defined as 


55. Let /: 

/(x) = V3sinx-cosx + 2 then f~ l (x) is given by 


(a) 

(c) 




Does not exist 


56. The value of the parameter a, for which the 
function f(x) = 1 + ax, a * 0 , is the inverse of itself, is 
(a) -2 (b) -1 (c) 1 (d) 2 


fix 2 ) 

= 


(a) 

3 + 2x 4 —x 2 

(b) 

5x 2 



(c) 

3 — 2x 4 — x 2 

(d) 



57. If for nonzero x, 2/(x^) + 3/| — \=x z -1 then 


3 — 2x 4 + x 2 


5x 


3 + 2x 4 + x 2 


5x 


58. If g(x) is a polynomial satisfying g(x) g(y) = g(x) 
+ g(y) + g(xy) -2 for all real x and y and g(2) = 5, then 
^(3) is equal to 

(a) 10 (b) 24 (c) 21 (d) 15 

59. Let j=-(/(A:) + /(y)) for real x andy. If 

f\x) exists and equals to -1 and/( 0 ) = 1 , then the value 
of/( 2 ) is 

(a) 1 (b) -1 (c) \ (d) 2 

2 

60. A function f:R^>R satisfies the equation f(x)f(y) 
-f(xy) = x +y V x, ye Rand/( 1 ) > 0 , then 

(a) /(x)/ _ 1 (x) = x 2 - 4 (b) /(x)/ _ 1 (x) = x 2 - 6 

(c) f(x)f~ l (x) = x 2 - 1 (d) none of these 


SOLUTIONS 


1. (d): sec* = 3 => cosx = - 

3 

which gives two values of x in each of [0, 2 tt], (271, 4tt], 

3k k 

(471, 6 ti] and one value in 6n-\ -= 15 — 

2 2 

Greatest value of n = 15 


2. (b) : sin 0 = -l => 0 = —,— 

2 2 

/. K = 5 

3. (a): 16(sin 5 x + cos 5 *) - ll(sinx + cosx) = 0 

=> (sin + cosx){16(sin 4 x - sin 3 x cosx + sin 2 x cos 2 x 
- sin xcos 3 * + cos 4 x) - 11 } = 0 
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=> (sin* + cos*) {16(1 - sin 2 * cos 2 * - sin* cos*) - 11 }= 0 

=> (sin* + cos*)(4sin* cos* - l)(4sin* cos* + 5) = 0 

As 4sin* cos* + 5 =£ 0, we have 

sin* + cos* = 0 or 4sin* cos* -1=0 

The required values are 71/12, 571/12, 971/12, 1371/12, 

1771/ 12, 2171/12, - they are 6 solutions on [0, 2n]. 


4. (c) : sin 


4 

2 ) ' 


the graph of sin 


in 2 ^ j will 


(2n +1)71 

be above the *-axis and will be meeting the *-axis at 
0, 271, 4 ti, ... etc. It will attain maximum values at odd 
multiples of n i.e ., 7t, 371, . . . (2 n + 1)71. The last point 

* 

after which graph of y = - -— will stop cutting 

(2 n + 1)7C 

will be (2n + 1)71. 

Total intersection = 2 (n + 1) 


5. (c) : Given equation is -= 2cos* 

cos* 

=> 1 + sin* = 2 cos 2 * = 2(1 - sin 2 *) 

=> 2 sin 2 * + sin* - 1=0 
=» (1 + sin *)(2 sin* - 1 ) = 0 

=> sin * = -1 or 1/2 

Now, sin * = -1 => tan* and sec* not defined, 
sin* =1/2 => * = n/6 or 5n/6. 

The required number of solution is 2 . 

6. (a) : \a + b + c\ < \a\ + \b\ + \c\ 

If a, b, c do not have same sign. 

=> * 2 sin* < 0 .*. * G (-7t, 0) 

7. (d): Given, log 0 5 sin* = 1 - log 0 5 cos*, * e [-271,27i] 
sin* > 0 and cos* > 0 

1 

sin* cos* = - 
2 

sin2* = 1, 2* G [-471, 47i] 

=> 4 solutions 

8 . (c) : v sin 2 * - 2sin* + 5 = (sin* - l ) 2 + 4 > 4 


. 2 vsin 2 *-2sin;c+5 > 2 2 — 4 

i 2 11 

and sin y < 1 =>--— > — 

4 sin y 4 

L.H.S. > 1 and according to question L.H.S. < 1 
therefore, L.H.S. = 1 
for which sin 2 * - 2 sin* +5 = 4 
=> (sin* - l ) 2 = 0 

=> sin* = 1 => * = ( 2 n + 1 ) — 

2 


and sin 2 y = 1 or cosy = 0 
n 

=^> y = (2m + 1 ) — 

9. (c) : cos 2 10° - cosl0° cos50° + cos 2 50° 


= - [l + cos 20° - (cos 60° + cos 40°) + (l + cos 100°)] 

4 

+ cos 20 ° - (2 cos 60° cos 20 °) 


1 + cos 20° “ “ “ cos 40° +1 - cos 80° 


4 - 

2|_2 


3 

4 


10 . (c) : Given equation is s ec 2 (a + 2)x + a 2 - 1 = 0 
=> tan 2 (a + 2 )* + a 2 = 0 

=> tan 2 (a + 2 )* = 0 and a - 0 

2 _ ^ ^ 7T -7C 

=> tan 2 * = 0 => * = 0 , —,— 

2 2 

( 0 , 0 ), (0,71/2), ( 0 , —7T/2) are ordered pairs satisfying 
the equation. 

11 . (a) : < 3 tan 2 * + b = c(l + tan 2 *) 


tan * = 


c-b 


a-c 


tan y - 


d-a 


b-d 

0 

b 2 tan 2 x ( b-c)(d-b ) 


a 2 _ tan 2 y _ ( a-d){c-a ) 


12 . (a): tan 0/2 


-i 


-cos 0 
+ cos 0 



( acos<\) + b ^ 

l^a + fccos (|)) 

H 

( a cos (|) + b 

^a + bcos (()) 

1 


(a - b)( 1 - cos <\>) (a- b) 


4I -tan((b/ 2 ) 

(a + b)( 1 + cos(|)) )l (a + b) 

13. (b): cosa + cos(a + (3) + .... + cos(a + (n - 1 )P) 

(«-i)p 


sin 


. p 

sin — 
2 

14. (a) : 


cos a + - 


s-a s-b s-c 


11 


12 


13 


s 

36 


13 

On solving we get, tan 2 (A / 2 ) = — => X = 1155 

15. (a) : Given, 2 sin* + 2 sin 2 * -1 = 1 
or sin 2 * + sin* -1 = 0 

-i±vr+4 - 1 +V 5 

.*. sin* =-=- 

2 2 
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sin 2 x = 


3-V5 


►cos x = - 


y/5-1 


2 2 x >/S —1 V5+1 i 

COS x(l + COS X) = -X- = 1 

2 2 

16. (d): 1 + cos px + 1 + cos qx = 2 
'P + 9 


cos 


:j« os ^£z2j x = 


0 


( 2 H + l)rc ( 2 « + l)n 
=> x = --— or --— 


p + q 

for n = 0 , ± 1 , ± 2 ,.. 


P“9 


2 jc 


2k 


forms an A.P. with common difference- or 

p + q p-q 

17. (a) : The given condition can be written as 
(cos 2 a + sin 2 a ) 3 - 3sin 2 a cos 2 a(cos 2 a + sin 2 a) + 
fcsin 2 2 a = 1 

=> ~ jsin 2 2 a + k sin 2 2 a = 0 

3 

Showing that k = — . 


18. (c) : We have, tan0 = -1 and cos0 = 


& 


371 

The value of 0 lying between — and 271 and satisfying 

these two is —. Therefore the most general solution 
4 

is 0 = Inn + 7 k! 4 where n gZ 


19. (a) : v 1 + |cosx| + cos 2 *.... = 


1 


1 - cos* 


1 


8 


l-cosx 


= 4^ => 2 


= 2 ° 


1 — |cos X 
, 1 


= 6 => 1 -cosx = - 
1 2 


cosx = - 


cosx = ± : 


1 


K 


For least positive value of x, x = — 


20. (c) : A(z) = A 


1 + xy 

(!-x)(l-7) 


/ , \ 
x + y 

l + xy > 

1 

( *+y 

yl + xy 


x + y 
l + xy 

1 


A(x).A(y) = A(z) 


21. (c) 

22. (c) : (. A~ l BA ) 2 = (A~ l BA)(A~ l BA) = A~ l B(AA~ l )BA 
= A~ l BIBA = A~ l B 2 A 

=> (A~ l BA) 3 = (A _ 1 £ 2 A ) 2 = A~ l B 2 (AA~ l )BA 
= A~ l B 2 IBA = A~ l B 3 A and so on 
=> (A~ l BA) n = A~ l B n A 


23. (b): We have, A = iB 
=> A 2 = (iB) 2 = i 2 B 2 = -B 2 = - 


-2 

2 


= -2 B 


=> A 4 = (-2B) 2 = 4B 2 = 4(2B) = 8 B 
=> (A 4 ) 2 = ( 8£) 2 => A 8 = 64£ 2 = 12 SB 

24. (c) : p + q + r = 0 
=$ p 3 + q 3 + r 3 = 3 pqr 


Now, 


pa qb rc 
qc ra pb 
rb pc qa 


= pqr(a 3 +b 3 +c 3 -3abc) 


= pqr 


a b c 
cab 


=> k = pqr 


b c a 


25. (c) : Since P 2 = I - P (given) ...(i) 

=> P 3 = P(I - P) 

=> P-P 2 = P-(I-P) (using(i)) 

.*. P 3 = 2P-I ...(h) 

Similarly, P 4 - 2P 2 - P = 21 - 3P and P 5 = 5P - 31 
and P 6 = 5 P 2 - 3P = 51 - 8P 


26. (b): 100A + 80 + 8 = 72\ x 
600 + 10B + 8 = 72A 2 
800 + 60 + C — 72A, 3 , A,j, A 2 , A 3 E 
A 6 8 

Let A = 8 B 6 
8 8 C 


I 


A 6 

8 B 

72\ 72A 2 


8 

6 

72^ 


(fl 3 <->K 3 + IO^+IOORj) ...(i) 


Now, A 88 is divisible by 72 
=> A 88 is divisible by 9 
.\ A = 2 

Also, 6B8 is divisible by 9 

Substituting these values in (i) we get A is divisible by 
144 => B = 4 


27. (b) :A.B = 0 => A.B.B~ l = 0 .B~ l 
=> A.I = 0 => A = 0 
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28. (a ):x k y k z k 


1 ar a 2 r 2 
1 ar 2 a 2 r 4 
1 ar 3 a 3 r 6 


a 3 ^ k+ 1 ). r 3(2/c+1 )[r - 1 ](r 4 - 1 ) - (r 2 - l) 2 ] 
29. (c) : a H = j 2 - i 2 = -( i 2 - j 2 ) = - a {j 


k = -1 


30. (b): A 2 = 


a 8 = 


16 0 
0 16 


0 -2 

2 0 


,A 16 = 


>a 4 = 


-4 0 

0 -4 


256 0 

0 256 


31. (d ):AB = 


"l 2 " 

a b 


a + 2 c b + 2 d 

3 4 

c d 


3a + 4c 3b + 4d 

L J 




2 ' 

a + 3b 

2a + 4b 


a b 1 

c d 3 4 c + 3d 2c + 4d 

If AB = BA, then a + 2c = a + 3b 
=> 2c = 3b => b * 0 
Now, b + 2d = 2a + 4b 
=> 2a - 2d = - 3b 


a-d 


--b 

2 


3b ~ c sb-h 
2 


= -l 


36. (b): (/(a)) ' = 

o 


cos a sin a 0 
-sin a cos a 0 
0 0 1 


=/(-«) 


37. (d): |A 1003 - 5A 1002 | = |A 1002 (A - 57) | 
= |A 1002 | |A - 5/| = |A | 1002 |A - 5/| 


= 1 x 


0 -6 

1 -6 


= 6 


38. (c): Given that /(x) = 


a 2b a 2a 

, ,SA = , 

3fl 4b J [3b 4b 

AB = BA => a = b 

32. (a): (R T A3) r = B T A T (B T ) T = B T A T B 
= B t AB iff A is symmetric 

B ! AB is symmetric iff A is symmetric 
Also, (B t AB) t = B t A t B = (-B)A t B 

B t AB is not skew symmetric if B is skew symmetric 

33. (d): 2 ABC is not defined 
there is no solution 

34. (d): Since AB = B and BA = A 
.*. A and B both are idempotent 

(A- B) 2 = A 2 -AB -BA+ B 2 = A- B -A+ B = 0 
A - B is nilpotent 

35. (d): AB = 


BA = 


x 2 ifx >0 
0 if x = 0 

-x 2 if x < 0 

39. (d): /(*) = siir 1 [log 2 [y Je/( 

°-lSlog 2 (y)<l«i<i -<2 

l <x 2 <4 o x e [-2, -1] u [1, 2] 

40. (a) : -1 < sin 3x < 1 

x 2 - x +1 

41. (a): Let y = —- 

x 2 + x +1 

=> yx 2 + yx + y = x 2 -x + 1 

=> (y - l)x 2 + (y + l)x + (y - 1 ) = 0 

Now, x eR => Discriminant > 0 

=> (y + l ) 2 - 4 (y - l ) 2 > 0 => -3y 2 + lOy - 3 > 0 

=>3y 2 - lOy + 3 < 0 =>(3y-l)(y-3)<0=>-^<y<3 


Range = 


I 3 

3* 


42. (b) : 5|x| - x 2 - 6 > 0 => x 2 - 5|x| + 6 < 0 
when x < 0, x 2 + 5x + 6 < 0, -3 < x < -2 
when x>0, x 2 -5x + 6<0, 2<x<3 

x = 0 will not satisfy the condition. 

Domain is [-3, -2] u [2, 3]. 

43. (d): /(x) = l-sin 2 — + sin — 

4 4 

j. 2 x . xi ( . x i y ll 
l 4 4j [I 4 2 j 4 J 

Maximum/(x) = 

5 f l V 5 9 

Minimum/(x) = —-I-1—— I = —- —= -l 


Range 


of/(x) = [- 1 , 


1 


44. (a): Here, /(x) = x +1 + — 1 -1 

x 2 +l 

2 1 2 1 

V x 2 +l + — >2 => x Z H —7 ->1 


x 2 +l 


x 2 +l 


fix) e[ l.oo) 
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45. (b): Let y = /(x) = (5 - (x - 8) 5 ) 1/3 
Then y 3 = 5 - (jc - 8) 5 => (x - 8) 5 = 5 - y 3 
=> x = 8 + (5 - y 3 ) 1/5 

Let, z = g(x) = 8 + 5(5 - x 3 ) 115 

Now, f(g(x))= (5 -[5 - x 3 ) 1/5 ] 5 ) 1/3 = (5 - 5 + x 3 ) 1/3 = x 
Similarly, we can show that g(f(x)) = x. 

Hence, g(x) = 8 + (5 - x 3 ) 1/5 is the inverse of /(x). 

46. (b): Let f = x 3 (x 3 +3); f = (x 3 +-) 2 

2 4 4 

/(x) = g(t) = t(t + 2 ) = (t + l ) 2 - 1 is least when t = -1 
9 

and -le[—,<*>) /. min /(x) = -1 


47. (b): For function/(x) to be defined we have x 2 - 5x 
+ 10 > 0 ...(i) and 1 - log 10 (x 2 - 5x + 10) > 0 ...(ii) 

Now, (ii) => log 10 (x 2 - 5x + 10) < 1 => x 2 - 5x + 10 < 10 
=$ x 2 - 5x < 0 => x(x -5)<0^0<x<5 ...(A) 

Again, x 2 - 5x + 10 > 0 for all x, --.(B) 

Since the discriminant of the corresponding equation 
x 2 - 5x + 10 = 0 is negative, so that the roots of the 
equation are imaginary. 

Combining (A) and (B), we find that the domain of 
/(x) is (0, 5). 


48. (a): Letsin 1 |^ 2+ ^ 
Then, y = y 1 + y 2 . 


and y 2 = cos 



1 

2 


Now, y 1 = sin 



is defined 


if - 1 < 




2 1 3^3 

1 =>—l<x 2 -h — < 2 => — <x 2 <- 


2 

...(0 


Again, y 2 = cos 


x 2 -- 


is defined 


< 1 =>—l<x 2 —— < 2 =>—i<x 2 < — 

2 2 2 
...(ii) 

Taking the intersection of (i) and (ii), we find that 
13 3 

_-<;t 2 <-=r>0<x 2 <-> since x 2 cannot be negative. 
2 2 2 


Now, for x 2 so that -<x 2 + -< 1 and — ^x 2 — <0 
2 2 2 2 

We have Y = sin - 1 ( 0 ) + cos _ 1 (-l) = 0 + n - cos _ 1 (l) = 71 

1 2 3 

Similarly for — < x < —, we have 

2 2 

. —1 /.x —1 71 71 

y = sin (l) + cos (0) = —I— = 7C- 
2 2 

Hence, the range of the given function is [tc]. 


49. (d): It is given that 2 X + 2/ = 2 V x, ye R 
Therefore, 2 * = 2 - 2>'<2 => 0<2 X <2 
Taking log for both side with base 2. 

=> log 2 0 < log 2 2 x < log 2 2 
Hence domain is -«> < x < 1 

50. (b):/(x+ 1 ) =/(x + 5) 

51. (c) : 3 does not belong to the range of/implies 2 
also cannot belong to range of/because, if/(x) = 2 for 

2 — 5 

some x E R. Then f (x + p) = -= 3 which is not in 

v 2 _ 3 

the range of/. Hence 2 and 3 are not in the range of 
/. If/(x + 2 p) =/(x), this implies/(x) =/(x + p + p) 

/(*)~ 5 5 

_ /(x + p)~5 _ f(x)~ 3 
/(x + p) — 3 /(*)-5 

/W-3" 


—4/(x) + 10 _ 2 /(x) —5 
“2/(x) + 4 f{x)-2 


so that |/(x) - 2] 2 = - 1 which is absurd. Therefore, 
2 p is not a period. 


Again, /(x + 3p) = 


2 /(^ + p)-5 


/(x + p) —2 
Now,/(x + 4 p) =/(x + 3 p + p) 


3/ (*) —5 

/W-1 


^/(x) 


3/W-5 5 

/(x + 3p)-5 _ /(x)-! ~ 2 /(*) f / x 

/ (x + 3p)-3 3/ (x) —5 -2 /W 

/W-1 


Therefore, 4p is a period. 

52. (a) : Given:/(x) = (-1)^. 

First of all, we sketch the graph of /(x) with the help 
of piecewise defined functions as follows: 


/(x) = (-l) W =< 


1 ; 

-l; 

1 ; 


- 1 : 


-2 < x < —1 
-1 < x <0 
0 <x < 1 
l<x <2 


1; 2 < x < 3. 


The function/(x) repeats its value after the least 
interval of 2 . 

Therefore, the function/(x) is periodic with period 2 . 
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53. (b): f(x) = x —, =>/(/(*)) = 


x 4 — 3x 2 +1 


x(x z -l) 


Since, we have f if (fix))) = 1 => /(/(x)) - f~ l ( 1 ) = 


1 + 75 


=> 2 values exist 

or /-(l)-i=£ 


2 values exist 


54. (c ) : {x ER :f ! (*) = /(x)} = {x eR : //(x) = x) 

= f(x)\f(x) - 1 ] = [x(x - l)][x(x - 1 ) - 1 ] 

= x(x - \)[x 2 - x - 1 ] 
/ (fix)) = x => x(x - l)(x 2 - X - l) = X 
=> x(x 3 - 2x 2 ) = 0 => x = 0 , 2 


55. (c) : We have, /(x) = 2 sin^x - — J+2 

f is one-one and onto .*. / is invertible 
Now \fof~ x {x) =x => 2sin ^/ -1 (x)-^J+2 = x 


/-W=sto-^-i] + 2 


Also, sin l a + cos l a = 


--1 


< lVx E [0,4] 


r _ 1 / \ k _ 1 x 2 n 2 k 

t [x =-cos -+ — =-cos 

v 7 2 2 6 3 


y-l 

a 


56. (b) : Let y - /(x) = l + ax => x = 

=> r 1 (x)=— 

a 

Now,/(x) = r 1 (x) => ——- = 1 + ocx => x -1 = a + a 2 x 
a 

Equating the coefficient of x, we get 
a 2 = 1 and a = -1 => a = -1 

57. (c) : We have, 2 /(x 2 ) + 3/ (|= x 2 -1 




4/(x 2 ) + 6/|/j=2x 2 -2 
Also, 2 /1 -y j+ 3/(x 2 ) = -L -1 


- 9/( ^ 2)+6/ l7>7- 3 

(ii) - (i) => 5/(x 2 ) = ~ - 2 * 2 - 1 => fix 2 )= 3 ~ 2x4 - x2 


...(h) 


58. (a): We have, g(x) g(y ) = g(x)+ g(y)+g(xy)-2 ...(i) 
Putting x = 1 , y - 2 in (i), we have 
g( 1 ) g(X) = £( 1 ) + g(2) + £( 2 ) - 2 
=>5*(1) = 8 + £(1) £( 1 ) = 2 

Also, replacing y by — in (i), we get 
x 

g(x)g 1= sM+g f ^ 1+ gO) - 2 


g(x)g\ ^j= £(*) + #[-^ 


=> g(x) = 1 ± x n 

Put x = 2 in (ii), we get ± 2 n = 2 2 

Taking +ve sign, we set n = 2 

.*. g(x) = 1 + x 2 => £(3) = 1 + 3 2 = 10 

59. (b) 

60. (c) : Taking x = y = 1 , we get 
/(l)/(l)-/(l) = 2 ^/ 2 (l)-/(l )-2 = 0 

=> (/U) - 2 )if(l) + 1 ) = 0 =>/(l) = 2 (as/(l) > 0 ) 

Taking y - 1 , we get 

/(x)./(l) - fix) = X + 1 

=> fix) = X + 1 => / _1 (x) = X - 1 

••• fix).f-\x) = X 2 - 1 


•••(ii) 


*(=?) 


OO 


5x 


© 
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YOU ASK 

WE ANSWER 

Do you have a question that you just can't get answered? 

Use the vast expertise of our MTG team to get to the bottom 
of the question. From the serious to the silly, the controversial 
to the trivial, the team will tackle the questions, easy and tough. 
The best questions and their solutions will be printed in this 
column each month. 

1 . If p th , q th and r th terms of an H.P., be respectively 
x, y and z, then prove that ( p - q)xy + (q - r)yz + 
(r - p)zx = 0. (Ankit Jain , Madhya Pradesh) 

Ans. Since, %, y , z are respectively the p th , q th and r lh 

terms of an H.P., hence, —, —, — will respectively be the 
x y z 

p th , q th and r th terms of an A.P. 

If a and d be the first term and common difference of 
the corresponding A.P, then we have 


— = a + (p-l)d 

...(0 

X 


— = a + (q-l)d 

•••(ii) 

y 


an d — = a + (r - \)d 

...(iii) 


z 


Subtracting equation (ii) from equation (i), we have 

- - - = ( p~q)d 
x y 

1. e., xy(p-q)- -(iv) 

d 

Similarly, subtracting equation (iii) from equation (ii), 
we have, 

xz(q — r)= ——p~ „.(v) 

d 

and subtracting equation (i) from equation (iii), we have 

zx(r-p) = ——- — (vi) 

d 

Adding (iv), (v) and (vi), we get the desired result. 

2. If z p z 2 are two complex numbers and (O k , k = 0, 1, 

.. n -1 are the n th roots of unity, then show that 

Xk + zX l 2 = «(kl 2 + kl 2 ) 

k =0 

(Pratiksha John , Kerala) 


Ans. We have, | z x + | z 2 co k | 2 =(z l +z 2 (d k ) (z { + z 2 (O k ) 

= (z x +z 2 <Q k )(z l +z 2 (0~ k ) 

[ y co* = e i{2Kk/n) =>(©*) = e -* 2Kkln] = CO-*] 

= I Zj I 2 + I z 2 I 2 + Zj Z 2 0) /c + Zj z 2 co _/c 

Therefore, we have 

'£\z l + z 2 (O k \ 2 =n(\z l \ 2 +\z 2 \ 2 ) +z l z 2 y £(x) k 

k=0 k = 0 

+ ZjZ 2 ^ co" fc 

k= 0 

n -1 n -1 

V £ = 0 = ^ CO"* 

A: = 0 k= 0 

3. Show that the integral part of (5^5 + 11) 67 is even. 

(Indu Mishra , Delhi) 
Ans. Let (5^5 + 11) 67 = I + / where I and / are the 
integral and the fractional parts of (5\/5 -11) 6/ 
respectively. 

Let ( 5 V 5 - 11) 67 = g where g is a fraction. Since 

0 < 5>/5 - 11 < 1, therefore 0 < (5yf5 - 11) 67 < 1 
for every positive integer n. 

We have, I +f - g = (5^5 + 11) 67 - (5Vs -11) 67 


= 2[Cj (5>/5) 66 -11 + C 3 (5>/5) 64 • ll 3 +.+ C 67 ll 67 ] 

[where C r = 67 C r ] 

i.e.y I +/- g = 2kyke Z + ...(i) 

i.e.yf- g = 2k - I = an integer ...(ii) 

Since 0 <f,g< 1, therefore we have 

- 1</-£<1 ...(iii) 


Thus, using results (ii) and (iii), we have 

f-g =0 

[since the only integral value in (- 1 , 1 ) is 0 ] ...(iv) 

Putting result (iv) in equation (i) we have 
I = 2k - (f- g) = 2k = an even integer. 

. <$><$> 

r—----- —-———- 

Solution Sender of Maths Musing 


SET-181 


• Santanu Singh (West Bengal) 


= «(|zj | 2 + \z 2 \ 2 ). 
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Exam Dates 
OFFLINE :8 th April 
ONLINE : 15 th & 16 ,h April 


Main 2018 

MOCK TEST PAPER 


A letter is taken out at random from 'ASSISTANT' 
and another letter taken out from the letter of the 
word 'STATISTICS'. The probability that they are 
identical letters, is 


(b) — 
45 


(d) none of these 


(a) — 

90 

(0 " 

90 

The number of ways of arranging the word 
'ARRANGE' so that neither 2A's nor 2R's occurs 
together are 

(a) 900 (b) 240 (c) 660 (d) 7! 

A man has seven relatives 4 of them are ladies and 
3 gentlemen, his wife has 7 relatives out of which 3 
are ladies and 4 gentlemen. The number of ways in 
which they can invite a dinner party of 3 ladies and 
3 gentlemen so that there are 3 of the man's relative 
and 3 of the wife's relative are 
(a) 144 (b) 340 (c) 484 (d) 485 


4. The value of tan i 

(a) 0 
(c) -1 


log, 


f a-ib \ 
\a + ib j 


(b) 1 

(d) none of these 


5. Let A = 


2b 

b 

-b 


c 

-c 


be an orthogonal matrix the 


values of a , b , c are related with 

(a) a = ±j-,b = ±j-,c=*jj 

(b) a = ± Ti' C=± k 


(c) a = ±—j=>b = ±—j= (d)none of these 


If maximum and minimum values of the 

cos 2 x 


determinant 


2 2 

1 + cos a: sin x 


2 2 

cos a: 1 + sin a; cos2x 
2 2 

cos a: sin a: 1 + cos 2 a: 


a and (3 respectively then 

(a) a 2 + P 101 = 10 (b) a 3 - P" = 26 

(c) 2 a 2 - 18P 11 = 0 (d) all of these 


are 


7. 




dx 


2 2 

4sin A: + 4sinA:cosx + 5cos a: 


= A tan 1 (B tan a: + C) then 


(a) A = -,B = -,C = l(b) A = t,B = i,C = l 
4 2 2 4 

(c) A = 1,B = -,C = - (d) A = k,B = l,C = k 
2 4 4 2 


Jt/2 


8 . 


If /(*)= J 


dx 


0 Vl + shr’ x 

1 — K K . 71 

(a) a = n^j2,b = — (b) a = — i=,b = — 

2 2 V 2 4 

(c) (d) a =fi b = n 

The area of the parallelogram whose sides are along 
the straight lines y - 3a: + 5, y = 3a: + 2, y - 5x + 4 
and y = 5x - 1 equals 

, x 15 

(a) — sq. units 


and a < I(x) < b y then 


9. 


(b) 15 sq. units 


(c) 


15 


V10V26 


sq. units (d) none of these 


By : Sankar Ghosh, S.G.M.C, Mob : 09831244397. 
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10 . Tangent drawn from the point (4, 4) to the circle 
x 2 + y 2 - 2x - 2y - 7 = 0 meet the circle at A and B. 
The length of the chord AB equals 

(a) 4V3 (b) 2V3 (c) 2^6 (d) 3%/2 


11. The set of values of m for which a chord of slope 
m of the circle x 2 + y 2 = 16 touches the parabola 
y 2 -8x 

(a) (-<*>, - 1 ) u ( 1 , °°) 

(b) (-«>, °°) 


(c) 


V2-1 


( 

u 


/ 


V 2-1 


v 


(d) none of these 


12. If the normal at an end of a latus rectum passes 
through the extremity of the minor axis then 
eccentricity of the ellipse is given by 

(a) e 2 + e + 1 = 0 (b) e 4 + e 2 + 1 = 0 

(c) e 4 - e 2 - 1 = 0 (d) e 4 + e 2 - 1 = 0 

13. If the (m + l) th , (n + l) th , and (r + l) th term of an 
A.P. are in G.P. and m, n , r are in H.P., then the 
ratio of the first term of the A.P. to its common 
difference is 

(a) n/2 (b) -nil (c) n/4 (d) -In 

14. If logx 4- log^y x + logyy x +... upto 20 th term 

= 230 then the value of x equals 

(a) 7 2 (b) 7 

(c) 7 3 (d) none of these 

15. If a, (3 are roots of the equation p(x 2 -x)+x + 5 = 0 
and pi, p 2 are two values of p for which the roots 

a B 4 

a, B are connected by the relation —\- — = — then 
7 (3 a 5 

the value of — + — = 

Pi Pi 

(a) 254 (b) 0 (c) 245 (d) -254 


16. A function y = f(x) has a second order derivative 
f"(x) = 6(x - 1 ). If the graph passes through the 
point ( 2 , 1 ) and at that point the tangent to the 
curve is y = 3x - 5, then the function is 
(a) (x + l ) 3 (b) (x - l ) 3 

(c) (x - l) 2 (d) (x + l ) 2 


17. The function /(*) = 


sin 3 x 2 


V x^O 


x 

0 Vx = 0 


(a) is continuous but not derivable at x = 0 

(b) neither continuous nor derivable at x = 0 


(c) continuous and differentiable at x = 0 

(d) none of these. 

X 3 . 

18. If f(x) = [-, x > 0 then 

(a) f{x) is maximum at x = 1 

(b) fix) is an increasing function V x e R + only 

(c) fix) is minimum at x = 1 

(d) fix) is neither maximum nor minimum at 
x = 1 but an increasing function for all x 
belong to R 

19. If A i and A 2 respectively represents the area 
bounded by the curves fix , y) : 4x 2 < y < 3x and 
g(x, y): 4x 2 <y < |3x| then Ai‘.A 2 equals 

(a) 2 : 1 (b) 3 : 1 (c) 1 : 2 (d) 1 : 3 


20 . Solution ofdifferentialequation — = 

dx 

is 




g(x) 


(a) 


, = *«±£ (b ) « = ^ +c 


(0 , = 

X + C 


(d) t = g(x) + x + c 


21. Let Y be a set of all complex numbers such that 
\z\ = 1 and defined relation R on Y by z x Rz 2 is 

i - 271 i 

| arg z x - arg z 2 \ = — then R is 

(a) symmetric (b) transitive 

(c) anti-symmetric (d) reflexive 

22. If hm^—^ = 2 where fix) = min.lsin y [\m\x ) \x\\ 

x—>0 X L J 

and [•] greatest integer then 
(a) m e {4} (b) m e [4, 5] 

(c) m G [4, 5) (d) m = {5} 

23. The value of 3tan 6 10° - 27tan 4 10° + 33tan 2 10° is 

(a) 0 (b) -1 

(c) 1 (d) none of these 


24. The angle between the line 

r = (2 1 + 2) + fc) + A,(2 i - 3 j + 2 fc) and the plane 
r(3*-2;+5j£) =4 


(a) sin 


(c) sin 


11 

V323 
22 1 


(b) sin 


22 




V646 J 


,V323 
(d) none of these 
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SOLUTIONS 


25. The line 


x-3_y-4_z-6 


2 5 7 

(a) lies in 3x + 2y + 4z - 6 = 0 

(b) is parallel to 2x - 5y + 3z = 9 

(c) is perpendicular to 2x - 5y + 3z = 0 

(d) passing through ( 1 , 2 , 3) 

_ A A A^AAA 

26. Let a = oq i + a 2 j + a 3 k , fo = (3j i + p 2 j + (3 3 k and 

c = Yi i + y 2 j + Y 3 k » 151 = 2V2, a makes angle 7 i /3 

with plane of £> and c and angle between b and c 

n 


is 71/6, then 


a, a 9 


Pi 
Yi 

natural number) 

Ai r 11 -1 Y* /2 


P2 

Y 2 


«3 

P 3 

y 3 


is equal to (n is even 




27. The mean deviation and S.D. about actual mean of 
the series a, a + d> a + 2 d,a + 2 nd are respectively 

n(n + l)d In(n-l) 


(a) 

(b) 

(c) 

(d) 


2n + l 

V 3 

n(n- 1 ) 

n(n + 1 ) 

3 ’ 

2 n 

n(n + l)d 

ln(n + 1 ) 

2n + l 

’ V 3 

n(n-\)d 

1 n(n — 1 ) 

2/7-1 

’ V 3 


•d 


d 


3k 


28. Given 7T<0<— then the value of expression 


V4 sin 4 0 + sin 2 20 + 4 cos 2 


(H 


IS 


(a) 2 (b) 2 + 4sin0 

(c) 2 - 4sin0 (d) none of these 

29. In a AABC, ZB = 90° and b + a = 4. The area of the 
triangle is the maximum when ZC is 

(a) 7t/4 (b) 71/6 

(c) tt/ 3 (d) none of these 

30. If there is an error in k% in measuring the edge 
of a cube then the percent error in estimating its 
volume is 

(a) k (b) 3k 

(c) k/3 (d) none of these 


1. (c) : In the word ’ASSISTANT’ there are SSS AA I 
TT N and in ’STATISTICS” there are A C II SSS TTT. 
The non common letters are N and C. The identical 
letters are A, I, S, T. 

2 C 1 

Probability of getting A = -r—x —— = — 


q 45 

2 c 1 

Probability of getting I = —- x-— — — 

9 C 10 C 45 


-l 


c c 1 

Probability of getting S = X = — 

9 q 10 c, 10 


-1 


Probability of getting T = —- x 


5 q 


L- 


-1 


-1 


15 


1 1 1 1 19 

.*. Required probability =- 1 - 1 - 1 -= — 

M K 7 45 45 10 15 90 

2 . (c) : The number of ways in which 2R's are never 

. 7! 6 ! 5040 720 

together =-=-= 1260-360 = 900 

2!2! 2! 4 2 

The number of ways in which 2 A's are together but 


5p 

not two 2R's =4!x—- = 24x 10 = 240 
2 

Now, there are in all 900 arrangements in each of 
which the two R's never together. In any one such 
arrangement, either the two A's are together or two 
A's are not together. 

Since number of all such arrangements in which 
two A's are together = 240, therefore, the number of 
arrangements in which neither two R's nor 2A's are 
together = 900 - 240 = 660 


3. (d): The number of ways of selections of 3 man's 
relative and 3 wife's relative are shown in the following 
table 


Case 

Man’s relative(7) 

Wife's relative(7) 

3 men 

4 women 

4 men 

3 women 

(0 

0 

3 

3 

0 

(ii) 

1 

2 

2 

1 

(iii) 

2 

1 

1 

2 

(iv) 

3 

0 

0 

3 


The required number of ways are 
( 3 C 0 x 4 C 3 x 4 C 3 x 3 C 0 ) + ( 3 q x 4 C 2 x 4 C 2 x 3 Q) 
+ ( 3 C 2 x 4 Ci x 4 Q x 3 C 2 ) + ( 3 C 3 x 4 C 0 X 4 C 0 X 3 c 3 ) 
= 16 + 324 + 144 + 1 = 485 


0 
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4. (d): tan i 

lo g e 


•f^i 

' {a + ib ) 


= tan i 


log 

cos 0-/sin 0 


cos 0 + / sin 0 

(putting a = rcos0 and b = rsin0) 
= tan [/ log(cos 20 - i sin 20)] = tan(f log e e ~ 2t0 ) 

2 tan 0 lab 


= tan(-r 20) = tan 20 = 
5. (a): We have, 


1-tan 2 0 a 2 -b 2 


A = 


"o 

2b c 


"o 

a 

a 

a 

b -c 

A 1 = 

2b 

b 

-b 

a 

1 


c 

-c 

c 


As A is an orthogonal matrix, therefore AA x -1 



0 

2b 

c 

- o 

a 

a 


1 

0 

o" 

=> 

a 

b 

-c 

2b 

b 

-b 

= 

0 

1 

0 


a 

-b 

c 

c 

-c 

c 


0 

0 

1 



4 b 2 + c 2 

2 b 2 -c 2 

-2b 2 +c 2 


’l 

0 

o" 

=> 

1 

<N 

<N 

a 2 +b 2 + c 2 

a 2 —b 2 - c 2 

= 

0 

1 

0 


-2 b 2 +c 2 

a 2 -b 2 - c 2 

a 2 +b 2 +c 2 


0 

0 

1 


So, from the definition of equality of two matrices we 
have, 4 b 2 + c 2 = 1, lb 2 - c 2 = 0, a 2 + b 2 + c 2 = 1 
On solving the above equations we get, 

= ±-7=>b = ±-F r > c = ±- r 
V 2 v6 V 3 


1 + COS X 


6. (d): Let d = 


sin 2 x 


2 2 
cos x 1 + sin x 


cos 2 x 


sin 2 x 


cos2x 
cos2x 
l + cos2x 

Applying <-> R x - R 2 and R 2 <-> R 2 ~ P 3 > we get 

d = 1(1 + cos 2x + sin 2 x) + l(cos 2 x) + 0 
2 2 

= l + cos2x + sin x + cos x = 2 + cos2x 
Now, we know that -1 < cos 2x < 1 
=> 2-1<2 + cos2x<2 + 1 => 1<2 + cos2x<3 
=> [3<2 + cos2x<a /. a = 3, |3 = 1 

Now, a 2 + P 101 = 9 + 1 = 10 
a 3 - P" = 27 - 1 = 26 
2a 2 - 18P 11 = 18 - 18 = 0 


7. (d) : Here J 
sec 2 x dx 


dx 


2 2 
4sin x + 4sinxcosx + 5cos x 




dz 


*^4tan 2 x + 4tanx + 5 J (2z + l) 2 + 2 2 

1 1 _! (2z +1 ^ 1 _i ( O 

=-tan - = — tan tanx + — 

2 2 {2)4 { 2) 

= A tan -1 (B tan x + C) 

A = —,5 = 1, C = - 
4 2 


8. (c) : We have, 0 < x < — 

2 

K 

=> sinO<sinx<sin — 

2 

=> 0 < sin 3 x < 1 
=>1<1 + sin 3 x < 2 


, where z = tanx 


0<sinx<l 


1 


1 


2 1 + sin 3 x 


<1 




7i 


oVl + siir’x o 


7T ,. 7C 7T. 7t 

=> 2 =* fl= 777 ,fc= 2 

2V2 z Z\l 2 z 

9. (a) : Area of the parallelogram is PjP^osec©, 

where P^ P 2 are perpendicular distances between the 
two pair of parallel sides and 0 be the angle between 
two adjacent sides. 

Let the distance between the parallel lines y = 5x + 4 
and y = 5x - 1 be P x 

... r = 4 ~(~ 1 ) = 5 
Vl 2 +5 2 ^6 

Also, let distance between 
the parallel lines y = 3x + 5 
and y = 3x + 2 be P 2 

5-2 3 


p 2 = 




Tio 



3 5 

Again, 0 = a-(3, tan a = ~, tan $ = ~ 

sin 0 = sin(a - (3) = cos a cos (3(tan a - tan (3) 
1 1 


= (3 - 5) x 


VlO 726 


1 « 1 
v cosa = —7=, cosp = —j= 

V10 V26 


© 
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Therefore, cosec 0 = 


V10V26 


(neglecting the negative sign). 
Required area = PiP 2 cosecB 

5 3 V 10 V 26 15 

= —j= x —j= x-= — sq. units. 

V 26 V 10 2 2 

10. (d): The equation of circle is 

x 2 + y 2 - 2x - 2y - 7 - 0 => (x - l) 2 + (y - l) 2 = (3) 2 . 

.*. Centre (1,1) and radius = 3 

Now, PA = PB = ^16 + 16-8-8-7 = y/9 = 3 


Again, OP = {OA) 2 +(AP) 2 



* P(4, 4) 


m 


" V 


r < 4 


/1 + ra 


l + m z 


m 


l<4ra 2 (l + ra 2 ) => 4ra 4 +4ra 2 -l>0 


4 2 1 „ f 2 1 T 1 

=> m + m — >0 => I m H— — >0 


2 ) V 2 


m2+ i 1 KU41 ' i>o 


2 ) 72 


2 1 72 2 72-1 

m < — H-or m > - 

2 2 2 

( 


me 


72-1 


u 


72—1 


V2 ’“ 


2 2 
jc y 

12 . (d): Let equation of ellipse be — + = 1 

a 2 b 2 


and P 


b^ 

ae ,— 


be one end of a latus rectum through 


S(ae, 0). 

2 £? 2 

Now, equation of normal L is ^- — = a 2 -b 2 

ae b 2 


a 


ax 22 

- ay-a e 

e 


x 2 

- y-ae 

e 


= \f9 + 9 = 3 V 2 


AT 

Now, in AATP,-= cos a 

AP 

=> AT = APc osa = 3cos45° 

AB = 2AT = 2x3x-^= = 3y/2 

72 

11. (c) : For parabola y 2 = 4«x, the liney = rax + c will 

1 .r a 

be tangent it c = —. 

m 

.*. Equation of tangent to the parabola y 2 = 8x is 
2 

y = mx H— 
m 

Now line to be chord of the circle x 2 + y 2 = 16 if 
distance from (0, 0) to the line will be less than the 
radius of the circle. 

’<Wi 


This normal is passing through L'(0, -b) 

.*. b = ae 2 => b 2 = a 2 e 4 

.*. a 2 ( 1 - e 2 ) = a 2 e 4 => e 4 + e 2 - 1 = 0 

13. (b): Let the first term and common difference be 
a and P respectively. 

f m+l =a + m P> ( «+l = a + "P> f r+ i=OC + r (3 

Again, we have t m+1? t n+l and f r+1 are in G.R 

.-. (a+«(J) 2 =(a + mp)(a + rp) 7 

9 9 a ( mr-n 2 ) 

=> aB(2M-m-r) = B (mr-n ) => — = -- 

p 2 n-m-r 

2 11 

v m,«,r are in H.P. .*. — = —h-=>2mr = «(m + r) 
n m r 

2 2 

a 2mr-2n mn + nr-2n 


P 2(2 n-m-r) 2(2 n-m-r) 

n(m + r — 2n) n 

-2(m-\-r-2n) 2 

14. (b): log^x + log3^x + log^x + 

... upto 20 terms = 230 

log7.x{(l + 2 + 3 + 4 + ... + 20 + 21) — 1} = 230 
=> 230(log 7 x) = 230 => log 7 x = l => x = 7 

15. (a): Here the given equation is 

p(x 2 - x)+ x + 5 = 0 => px 2 - (p - l)x + 5 = 0 

.*. a + P = ——- and ap = — 


XT a p 4 a 2 +p 2 

Now —1- —= - —" 


p a 5 ap 

(a + P) 2 - 2a(3 4 

a|3 5 


(p-ir-10p 4 
5 p 5 


=> p - 16 p + l = 0 pj+p 2 =16 andpjp 2 =1 

Now , 


P2 Pi 


PlPl 


0 
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16. (b): Given, /"(x) = 6 (x - 1 ) 
Integrating (i) on both sides, we get 

/'(*) = 3(x-1) 2 +Cj 




...(ii) 


=> 3 = 3 + q {v f(x) = y = 3x + 5 .*. f\x ) = 3 Vx e R} 

=> Ci = 0 

Integrating (ii) on both sides, we get 
fix) = (* - l) 3 + c 2 
=> 1 = (2 - l) 3 + c 2 => c 2 = 0 
fM = (* - l) 3 


17. (c) : Given, /(x) = 


sin 3 x 2 


Vx^O 


x 

0 Vjc = 0 


. 3 2 -2 

XT i- Sm * i- Smx t • 2 2 x 

Now, lim-= hm—-—(xsin x ) 


= lim 

x —>0 


x — ^0 X x —>0 x 


( . 2 ^ 
sinx 


lim (xsin 2 x 2 ) = 0 
x—>0 


sin 3 * 2 

lim-= 0 = /( 0 ) 

x—>0 x 

So, / (x) is continuous at x = 0 


3l2 


sin h 

Now L/'(0) = lim /(° + /i )~/W = lim — h_ 
h-> 0 h fc —>0 h 

Similarly, Rf'(0) = 0 


-0 


■ = 0 


18. (d): /(*) = J t~ 7 > * > 

y°gf 


/'(*) = - 


1 d(x 3 ) 1 d(x 2 ) 


log x 3 dx i 0 g x 2 dx 
3x 2 2x x 2 -x x(x-l) 


19. (c) : For y - 4x 2 and y = 3x, the point of intersection 
( 3 9 ^ 

of curves are ( 0 , 0 ) and . 

U 4 J 

Therefore, the area enclosed by the above curves is 

2 


3/4 


= | (3x-4x 2 )dx = 


3 2 4 3 

-x —X 
2 3 


3/4 


-l-A, 

32 1 


Again the area of the region enclosed by the curves 
y = 4x 2 and y = |3x| 


3/4 


= 2 J (3x-4x 2 )dx = 2 x 


3 2 4 3 

-x —x 
2 3 


n3/4 


= 2 x — = 


Jo 


32 


Therefore, A\ : A 2 = 1 : 2 

20 . (c) : The given differential equation is 


dt 

dx 


dx J 


g(x) 


dt t g'(x) t 1 


dt f g'(x) _ f 2 


£(*) #(*) dx g(x) g(x) 

_ ]_dt_ + lg'M_ 1 


f 2 dx t g(x) g(x) 


dz , g'(x)_ 1 

-h Z-—_ _ 

dx £(x) g(x) L f 


1 l dt dz 

Let - = z.'. —- — = — 
f 2 dx dx 

dy 


3logx 2 logx logx logx 

Now,/'(x)= 0 gives x(x -l) = 0=^x = 0, x=l 

Let us consider x = 1 , as x > 0 

Hence, for x < 1 , f\x) = (-ve)(-ve) = (+ve) > 0 

and for x > 1 , /'(x) = (+ve)(+ve) = (+ve) > 0 

f\x ) does not change its sign in the intermediate 
neighborhood of x = 1 

So x = 1 is neither the point of maxima or minima. 

But /'(x) > 0 V x < 1 and x > 1 

Therefore,/(x) is an increasing function V xeR 


The above equation is of type — + Py = Q 

dx 

jS^dx 

I.F. = e g{x) =g(x) 

So, solution is zg(x)= f —^—g(x)dx = x + c 
J g(x) 

1 , X g(x) 

=> — g(x) — X + C => t = 

t X + C 

21. (a): Let z = e lQ .*. arg z = 0 

Also suppose that arg Z\ - 0j and arg z 2 = 0 2 

/. z x Rz 2 <=> |arg Z X -argz 2 | = y 
i i 2 jc 

ZiRz^ ++ |0j 0 2 1 = s —s Z^RZi 

2k 

but Z\ ^ z 2 (if Zi = z 2 then — = 0 which is not true). 

3 

=> R is symmetric. 

22. (c) : We have, lim = 2 

x —>0 X 
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min jsin yj[m]x y \ x || 


lim---- = 2 

x —>0 X 

lim S ^ n = 2 [v sin he < \x\ V A,, x] 

*->0 X L I I J 

lim 


sin yj[m\x 


:J[m]=2 


x^0 yj[m\x 
yj\m\= 2 => [m\ = 4 => 4 < m < 5 


23. (c) : v tan3A = 


3 tan A - tan A 


tan30° = : 


l-3tan A 
3tanl0° —tan 3 10 ( 


(Putting A = 10°) 

l-3tan^ 10° 

1 _ 3tan 10°-tan 3 10° 

S 1-3 tan 2 10° 

=> 1-3 tan 2 10° = V3 (3 tan 10°-tan 3 10°) 

=> 1 + 9tan 4 10° - 6tan 2 10° = 3(9tan 2 10° + tan 6 10° 

- 6tan 4 10°) 

=> 3tan 6 10° - 27tan 4 10° + 33tan 2 10° = 1 

24. (c) : Let 0 be the angle between the line and plane. 

. • a k” 

.. sin 0 = — 


\b\\n\ 

[where b = 2i -3j + 2fc ,n = 3/ - 2j + 5fc] 


=> 0 = sin 1 



25. (b): Given line is 


x-3 

2 


y- 4 _ z-6 
5 ~~ 7 


Thus direction ratios are 2, 5, 7 (say a x , b 1# q). 

Given plane is 2x - 5y + 3z = 9. Thus the direction ratios 
to the normal to the plane are 2, -5, 3 (say a 2 > b 2 > c 2 ) 
Since a { a 2 + b { b 2 + qc 2 = 4 - 25 + 21 = 0, therefore 
the line is parallel to the plane. 

26. (b): Given determinant shows the volume of 
parallelopiped made by vectors a, b and c. 


<*1 <*2 Ct 3 

Pi P2 P3 

Yi Y 2 Y 3 


\a\ \b xc 



=|5||fc \\c |sin — sin — 
3 6 


S\b\\c\ 


[v \a\ = 2y/2] 


27. (c) : Mean 


_ u {d + d) +... + {u + 2nd) - 

x = - -a-\-na 

2« + l 


*i 



a 

nd 

n 2 d 2 

a + d 

(n - l )d 

(n - l) 2 d 2 




a + (n - 2)d 

2d 

4d 2 

a + (n - l )d 

d 

d 2 

a + nd 

0 

0 

a + (n + 1 )d 

Id 

d 2 

a + (n + 2 )d 

2d 

4d 2 

• 

* 

* 

a + 2nd 

nd 

n 2 d 2 




y|x | .-3cp=2rf 2 [l 2 +2 2 +3 2 .+ n 2 ] = 2d 2 


m(m + 1)(2m + 1) 
6 


1 y 1 I 

Now, M.D. = ~\\ x i 
n 


n(n + l)d 
2n + l 
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SD. =^Ik-J| 2 = 1 | 


2 dr -«(n + l)(2M + l) 
6(2n + l) 


n(n + l)d n(n + 1) 


■d 

3 V 3 
28. (a) : The given expression is 

V4 sin 4 0 + sin 2 20 + 4 cos 2 ^ —^ j 


4 


4 sin 2 0(sin 2 0 + cos 2 0) +2 


1 + cos-0 


4sin 2 0+2(1 +sin0) = -2sin0 + 2 + 2sin0 


a i 371 
as 0 e 71, — 


= 2 


29. (c) : In the triangle ABC , where ZC = 0, 
we have focos0 = a. 

4 


be os0 + b = 4 

4cos0 
1 + cos 0 

1 


b = - 


1 + COS0 


a = - 


.*. Area (A) = —ba sin0 
2 


1 


2 l + cos0 l + cos0 


4cos0 . _ 4sin20 
• sin 0 = - 


(1 + cos 0) 2 


dA 2 cos20(1 + cos0) + sin20• 2(1 + cos0)sin0 


dG 


(i+cos or 


dA 

— = 0 => cos20 (l + cos0) + sin20 sin0 = O 
dG 

cos20 + cos0 = 0 

e=* 


COS20 = -COS0 = cos(7t - 0) 


.*. A is maximum when 0 = tt/ 3 (It cannot be 
minimum, since in the given situation minimum is 0) 

30. (b) : Let the edge of the cube be x unit. 

Therefore, volume V = x 3 and percent error in measuring 

x = — x 100 = k. 
x 

dV 

The percent error in measuring volume V = x 100 

dV 3x 2 dx „ dx 

=> -= —— = 3 — 

V v 3 x 


— x 100 = 3—x 100 = 3k 
V x 


<$><$> 
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Plenty! Each complete question with answer will 
make you richer by Rs. 100*. More the questions, the 
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publishing your name (photo if possible). Also you 
can derive psychological satisfaction from the fact 
thatyour questions will benefit thousands of readers. 


And Lastly The Pitfalls 


Don't send incomplete question. Our panel of 
experts will cross-check your questions. You have to 
send it within a month of giving the particular exam. 


Mail to : The Editor, 

MTG Learning Media Pvt. Ltd. 

Plot 99, Sector 44 

Institutional Area, Gurgaon - 122003(HR) 

Tel. .0124-6601200 

*Conditions apply 

• Payment will be made after the MCQs are published. 

• Kindly note that each question should be complete. 

• Payment will be made only for complete questions. 

• Preference will be given to the reader sending the 
maximum complete and correct questions. Other 
conditions apply. The decision of the Editor, MTG shall be 
final and binding. 
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JEE MAIN 


Exam Dates 
OFFLINE :8 th April 
ONLINE: 15 th & 16 lh April 


1. If Re 


z-8i 


= 0 , then z lies on the curve 


z + 6 

(a) x 2 + y 2 + 6x - 8y = 0 

(b) 4x - 3y + 24 = 0 

(c) x 2 + y 2 - 8 = 0 (d) none of these 

2. If the ratio of the roots of ax 2 + 2 bx + c = 0 is same 

as the ratio of the px 2 + 2 qx + r = 0, then 


2b 


(a) — = 3- 


ac pr 

,2 .2 


ac 


(c) - = *- 


pr 


(W A--J- 

ac pr 


(d) none of these 


(a) A _1 R _1 
(c) £ _1 A _1 


(b) R" 1 + A’ 1 
(d) none of these 


Given a = - 


& = ■ 


7 


and c = - 


7. 
(a) 
(c) 

8 . 


Range of /(x) = sin 1 


x 2 + x + l is 


9. 

(a) 

(c) 


10. If/(x) is odd function and/(l) = a, and/(x + 2) 
/(x) +/(2) then the value of/(3) is 
(a) 6a (b) 0 (c) 9a (d) 3a 


( K 

(b) | 

( K 

°>- 

k- 

! 2j 

l 3j 

JI Jt 

(d) 

K K 



L3 2 



7TX 


-il/1-x 


is equal to (where [.] 


3. If A is 3 order square matrix such that | A | = 2 then 
| adj (adj (adj A)) | is 

(a) 512 (b) 256 

(c) 64 (d) none of these 

4. If the matrices, A, B , (A + B) are non-singular, then 
[A(A + B)~ l B]~ 1 is 


-, where 
y — z z-x x-y 

x, y and z are not all zero, then the value of ab + be + ca 

(a) 0 (b) 1 

(c) -1 (d) none of these 

6. Total number of 6-digit numbers that can be 
formed, having the property that every succeeding digit 
is greater than the preceding digit, is equal to 
(a) 9 C 3 (b) 10 C 3 (c) 9 P 3 (d) 10 P 3 

The integer which divides the number 101 100 - 1, is 
100 (b) 1000 

10,000 (d) 100,000 

The sum of all three digit natural numbers, which 
are divisible by 7 is 
(a) 60363 (b) 70336 

(c) 140672 (d) none of these 


11. lim cosec 
*->l 

represents the greatest integer function) 

(a) 0 (b) 1 

(c) (d) does not exist 

12. Let g(x) be a polynomial of degree one and/(x) be 

[ #(x), x<0 

defined by /(x) = j ^ ^ sin x . If f(x) is continuous 

satisfying/'(l) = /(-1), theng(l) is 

(a) (1 + sinl)x + 1 (b) (1 - sinl)x + 1 

(c) (1 - sinl)x - 1 (d) (1 + sinl)x - 1 

13. If /(0) = 0, / '(0) = 2, then the derivative of 
y=fU(f(J{x)))) atx = ° is 

(a) 2 (b) 8 (c) 16 (d) 4 

x 2 y 2 

14. The values of a if the curves-h — = 1 and 

a 2 4 

y 3 = 16x cuts orthogonally 

(a) ±1 (b) ±^= (c) ±^- (d) ±V3 

2 v3 4 

15. If 3(a + 2c) = 4 (b + 3d), then the equation 
ax 3 + bx 2 + cx + d = 0 will have 

(a) no real solution 

(b) at least one real root in (-1, 0) 

(c) at least one real root in (0, 1) 

(d) none of these 


Sanjay Singh Mathematics Classes, Chandigarh, Ph : 9888228231, 9216338231 
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16. jx s (l + x 3 ) 2,3 dx = A(l + x i f l * +B(1 + x 3 ) 5/3 + c 
then 

(a) A = -,B = - (b) A = i J 3 = —i 

4 5 o d 

(c) A = — ,B = - (d) none of these 

8 5 

17. If J ^ cot -1 (1 - x + x 2 )dx = A | q tan -1 xdx then ‘A,’ 
is equal to 

(a) 1 (b) 2 (c) 3 (d) 4 


18. The curve for which the normal at any point 
(x, y) and the line joining origin to that point form an 
isosceles triangle with the x-axis as base is 

(a) an ellipse 

(b) a rectangular hyperbola 

(c) a circle (d) none of these 


19. The points ( a , b ), (c, d) and 


kc + la kd + lb\ 
k + l ’ k + l ) 


(a) vertices of an equilateral triangle 

(b) vertices of an isosceles triangle 

(c) vertices of a right angled triangle 

(d) collinear 


are 


20. The straight line ax+by + c- 0 where abc ^ 0 will 
pass through the first quadrant if 
(a) ac > 0, be > 0 (b) ac > 0 and be < 0 

(c) be > 0 and ac > 0 (d) ac < 0 and be < 0 


21. The circles having radii r x and r 2 intersect 
orthogonally. Length of their common chord is 


(a) 

(c) 




\ + 3 

lr \h 




T 2 




r l + r 2 


(b) 

(d) 




rf+r 2 


2r l r 2 




r \ +r 2 


22. Normals AO, AA 1? AA 2 are drawn to parabola 

y 2 = 8x from the point A(/z, 0). If triangle OA x A 2 is 

equilateral then possible values of h is 

(a) 26 (b) 24 

(c) 28 (d) none of these 

23. A straight line r = a + Xb meets the plane r • n = 0 
in P. The position vector of P is 


(a) 

an ^ 
a + -—b 
bn 

(b) 

^ an 
b--—a 
bn 


an - 



(c) 

a-——b 

(d) 

none of these 

b-n 



24. If a, b,c are coplanar vectors, then 


(a) 


(c) 


abc 

bca 

cab 

a b 


= 0 


(b) 


= 6 (d) 


abc 
aa d'b ac 
b'd bb be 


= 0 


c-a c-b c-c 
b'd b'C b'b 
25. If the letters of the word ‘REGULATIONS’ be 


abc 
d'b aa ac 
c-a cc C'b 


= 0 


arranged at random, then the probability that there will 
be exactly 4 letters between the R and the E is 


(a) 

9 C 4 6! 

(b) 

9 C 5 6!2! 

11! 

12! 

(c) 

9 P 4 6!2! 

(d) 

9 C 4 6! 2! 4! 

11! 

11! 


26. Let z = x + iy be a complex numbers where x and y 
are integers. Then area of the rectangle whose vertices 
are roots of zz 3 + zz 3 = 738 is 

(a) 80 (b) 48 (c) 56 (d) 96 

27. In a hurdle race, a runner has probability p of 
jumping over a specific hurdle. Given that in 5 trails, the 
runner succeeded 3 times, the conditional probability 
that the runner had succeeded in the first trial is 


(a) 3/5 (b) 2/5 (c) 1/5 (d) 4/5 

28. The points of intersection of the two ellipses 
x 2 + 2 y 2 - 6x - 12y + 23 = 0 and 
4x 2 + 2 y 2 - 20x - 12y + 35 = 0. 

(a) lie on a circle centred at (8/3, 3) and of radius 
1 f47 

3 vT 


(b) 


(c) 

(d) 


lie on a circle centred at (-8/3, 3) and of radius 


1 [47 
3 V 2 

lie on a circle centred at (8, 9) and of radius 
are not cyclic 


1 f47 
3 V 2 


29. Equation of a plane which passes through the 

point of intersection of lines ——- = ——- = ——- and 

3 1 2 

x — 3 y — 1 z — 2 

-= --=- and at greatest distance from the 

1 2 3 


origin is 

(a) 7x + 2y + 4z = 54 (b) 4x + 3y + 5z = 50 
(c) 3x + 4y + 5z = 49 (d) x -\- y + z = 12 
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30. If f(x) = 


sin ^sinx), x>0 
K 

> 

2 

cos -1 (cos x), x <0 


x = 0 , then 


(a) x = 0 is a point of maxima 

(b) x = 0 is a point of minima 

(c) x = 0 is point of intersection 

(d) none of these 

31. If the angle of intersection of the circles x 2 + y 2 + x 
+ y - 0 and x 2 +y 2 + x-y- 0 is 0, then equation of the 
line passing through (1, 2) and making an angle 0 with 
the y-axis is 

(a) x = l (b) y = 2 

(c) x + y = 3 (d) x - y = 3 

n n 

32. If /(«) = 11 ("9 ) C k ) the value of/(6) 

k =l j=k 

(a) 660 (b) 665 

(c) 670 (d) none of these 

33. Let/be a continuous and differentiable function 
in (a, b ), lim /(x)—><*> and lim /(x)—>-°o. If 

x— 

/'(x) +/ 2 (x) > -1 for a < x < b, then 
(a) b - a < n (b) b - a > n 

(c) b - a = n (d) none of these 

T tan 3A . sin 3A 

34. If-- = a, then ——— is equal to 


(a) 


tan A 
2 a 


u +1 


(b) 


2 a 
a -1 


sin A 
(c) 


a +1 


(d) 


a -1 


7C 2 


r 71 

35. The value of J [logjj x]d{log e x) (where [.] 


denotes greatest integer function) is 
(a) 2 log c Tt (b) log e 7 T 

(c) 1 (d) 0 


SOLUTIONS 


1. (a): Let z = x + iy. Then 

z - Si _ x + (y - S)i _(x + (y- 8 )/)(x + 6 - iy) 
z+6 (x + 6 ) + iy (x + 6 ) 2 + y 2 

(x 2 +6x + y 2 - 8y) + i(xy -8x + 6y- 48- xy) 


(x + 6) 2 + y 2 


Re|i^i|=0 

z + 6 


xr + y 2 + 6x - 8y - 0 


2. (c) : Let roots of the equation ax 2 + 2bx + c = 0 are 
a and P and roots of the equation px 2 + 2qx + r - 0 
are y and 8 . 

a _ P 

P 8 y 8 

c 

a + P_ j ap 
y+8 


Given, ? = ? 


2b 

a _ 
2 q , 

P 


ac 


1_ 

pr 


3. (b): We know that |adj(adj A)| = \A\^ n 

^ |adj(adj (adj A))| = |adj Ap” " 1)2 - |Ap” " 

= 2 8 = 256 

4. (b): [A(A + B)~ l B]~ x = B~\(A + By^A' 1 

= B~\A + B)A~ l [•/ (A ' 1 )" 1 = A] 

= (B~ l A + I)A~ l = B~ l I + IA~ l = B~ l + A~ l 

5. (c) : a = xl(y - z) => x - ay + az = 0 
b = y/(z - x) => bx + y - bz = 0 

c = z/(x - 7 ) => -cx + cy + z = 0 

As x, y , z are not all zero, thus the above system has a 
non-trivial solution 
1 

= 0 => 1 + ab + be + ca = 0 


A = 


1 


-c 


a 

-b 

1 


6 . (a): x x < x 2 < x 3 < x 4 < x 5 < x 6 , when the number 
is X 1 X 2 X 3 X 4 X 5 X 5 

Clearly, no digit can be zero. 

Also, all the digits are distinct. So, let us first select 
six digits from the list of digits 1, 2, 3, 4, 5, 6 , 7, 8 , 9 
which can be done in 9 C 6 ways. 

After selecting these digits, they can be put only in 
one order. 

Thus, total number of such numbers = 9 C 6 x 1 = 9 C 3 

7. (c) s (1 + IOO ) 100 = 1 + 100100 

Voo) 3 +. 


100 -99 2 100-99-98, 


1-2 


•(lOOr +- 


1-2-3 


(101) 100 - 1 
= 100-100 


, 100-99 100-99-98 

1 +-+- 100 + . 


1-2 1-2-3 

From above it is clear that 

( 101) 100 - 1 is divisible by ( 100) 2 = 10,000 

8 . (b) : The sequence of three-digit numbers which 
are divisible by 7 are 105, 112, 119, 994. 

Clearly, it is an A.P. with first term a = 105 and common 
difference d-7 


0 
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Let there be n terms in this sequence. Then, a n = 994 

=> a + (n - 1 )d - 994 

=> 105 + (« - 1) x 7 = 994 => n — 128 

Required sum = ^[aj +a n \ = ^^[105 + 994] = 70336 

9. (c) : For domain point of view, 0<x 2 + x+l<l, 

9 3 V 3 n 

but x 2 + x + l>— => — <Vx +x +1<1 


=> — <sin l (\lx 2 + x + l)< — 

3 2 

10. (d): Put x = -1 infix + 2) = fix) + /(2) 

=> /(D=/(-l) +/U) => /(l) = -/(l) +/(2) 

=> /(2) = 2a 

Now put x = 1 =>/(3) =/(l) +/(2) = a + 2a = 3a 
7ix . 

11. (b): cosec->1 when x — > 1 

2 

/. Limit = 1 



= 1 


/(0“) = £(0) = 1 
Let g(x) = ax + b 
=>£?=!=> g(x) = ax + 1 


For x > 0, f'ix) = e 


sinjdn(|x|) 


cosxln(|x |) + 


sinx 

x 


/'(l) = 1[0 + sinl] = sinl 
/(-1) = -a + 1 => a = 1 - sinl 
gi 1) = (1 - sinl)x + 1 

13. (c) :/(*) =f'(f(f(f(x))))f'(f (f(x))) f '(f (x))f\x) 

=> /(o) 

=/W(o)))/W)/'(o)/'(o) 

= / / (/( 0 ))/'( 0 )/'( 0 )/'( 0 ) 

= /'(0) /'(0) /'(0)/'(0) = (f'(0)) 4 = 2 4 = 16 

x 2 y 2 

14. (b) : The two curves are-h — = 1 ... (i) 

a 2 4 

andy-16x ... (ii) 

DifF. (i), we get dy/dx = -4 xlia 2 y) = mj 

DifF. (ii), we get dy/dx = 16/(3y 2 ) = ra 2 

The two curves cut orthogonally 

.*. mim 2 = -1 

[-4x/(a 2 y)] [16/(3y 2 )] = -1 => 64x = 3a 2 y 3 
=> 64x = 3a 2 -16x [using (ii)] 

=> a 2 = 4/3 => a = ±-i. 

V3 


4 bx 3 cx 2 


ax 

15. (b):Let /(x) =-+-1-hdx which is 

4 3 2 

continuous and differentiable. 

/(0) = 0,/(-l) = 

= — (a + 2c) - — ib + 3d) = 0 
4 3 

So, according to Rolle’s theorem, there exist at least 
one root of/'(x) = 0 in (-1, 0). 

16. (b): Let I = Jx 5 (l + x 3 ) 2/3 dx 
Let 1 + x 3 = t 2 and 3x 2 dx = 2f df 

.*. J x 5 (1 + x 3 ) 2/3 dx = J x 3 (1 + x 3 ) 2/3 x 2 dx 

= j*(l 2 — l)(f 2 ) 2 /3 — (dt = — J(f 2 _ \)t^^dt 


=!/< 


f 13/3_ f 7/3 


)^ = 2fA ( 16/3_A ( 10/3l 
3 [16 10 | 


+ c 


= I( 1 + x 3 ) 8/3_1 (1 + x 3 ) 5/3 +c 
8 5 


17. (b): J Q cot l il~x + x 2 )dx = J^tan 1 ^ --—-jdx 

= Jo' 


1 _i[ x + (1 — x) 

tan 1 


J-x(l-x) 

= J ^ tan -1 xdx + J ^ tan -1 (1 - x) dx 

= J Q tan -1 xdx + J q tan _1 [l - (1 - x)]dx = 2 J* ^ tan -1 xdx 
=> X = 2 

18. (b): It is given that the 
triangle OPG is an isosceles 
triangle. 

Therefore, 

OM = MG = subnormal 

=> x = y — => xdx = ydy 
7 dx 77 

On integration, we get 

x 2 - y 2 = C, 

which is a rectangular hyperbola. 

19. (d): The given points are collinear because the 


yi 

L 



(x,y)Pj 

/ 



\Normal 



y \ 

0 

M G ' 

<-> 


Sub normal 


point 


kc + la kd + lb 


k + l k + l J 
(c, d) in the ratio of k : /. 


divides the points (a, b) and 
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20. (d): If the line cut x and y -axis at A and B then 


a „_£,o,b.o,-£ 


Line will pass through the first quadrant if 

-->0 and -->0 => ac < 0 and be < 0 
a b 

21. (d): Let ZAB l B 2 = Q 

=> AD = jqsinG and AD = r 2 cos0 


A 


AD 


AD = 


1 1 

T + _ 2 

r l r 2 ) 


Vih 


= 1 


1'2 






Thus length of common chord = 





+h 


22. (c) : Let A, = (2t x 2 , 4^), A 2 = (2t 1 2 > -4f x ) 
Clearly, ZA x OA = nl6 
2 1 


U 


t l = 2\f?> 


Equation of normal at A x is 
y = -fx* + 4ti + 2t\ 

=» /i = 4 + 2fx 2 
= 4 + 2-12 = 28 



(3 + Ab)-fi = 0 


A = - 


23. (c) : The straight line r =a + Xb meets the plane 
r n = 0 in P for which A is given by 

an 

b-n 

a-n ^ 

Thus, the position vector of P is r-a ~^^b 

b'Yi 

[Putting the value of X in r - a + Xb ] 

24. (b) : Since 3, b and c are coplanar, there exists 
(x, y , z not all zero) such that 

xa + yb + zc= 0 ... (i) 

Multiply by a and b scalarly, we get 

x(a-a) + y(a-b) + z(a-c) = 0 ... (ii) 

and x( b -a) + y(b b) + z(b-c) = 0 

Eliminating x, y and z from (i), (ii) and (iii), we get 

a b c 

a-a a-b a-c =0 

ba bb b-c 


25. (c) : Total number of ways of arranging 11 letters 
= (H)! ...0) 
Selection of 4 letters to be placed between R and E 
from remaining 9 = 9 C 4 . 

These 4 letters can be permuted in 4! ways. 

Now permutation of (R •••• E) ••••• = 6! 

4 letters 5 letters 
R and E can be interchanged in 2! ways 

Number of favourable ways = 9 C 4 • 6! • 2! 4! 


(ii) 


*C 4 6!2!4! 

TTi 


Hence, the required probability is 

26. (a) : We have zz 3 +zz 3 = 738 
=> zz(z 2 +z 2 ) = 738 
=> (x 2 + y 2 )[(x - iy ) 2 + (x + iy) 2 ] = 738 
=> (x 2 + y 2 )(lx 2 - 2y 2 ) = 738 

x 4 - / = 369 
=> x 4 > 369 
\x\ > 4 

Let us try x = ± 5 
=> 625 - 369 = / 

=> y = ±4 / 

Thus, roots of zz 3 -Vzz 3 =738 are ±5 ± 4 i. 

Area of the rectangle ABCD whose vertices are 
±5 ± 4 i is (10) (8) = 80 

27. (a) : Let A denote the event that the runner succeeds 
exactly 3 times out of five and B denote the event that 
the runner succeeds on the first trial. 

P(BnA) 


B 

y* 

5 + 4 i 

i 

5 + 4 i a 



/l 

Q 



D 

4 i 

-5 

-4 i 

5- 

r 


P(B\A) = - 


P(A) 


But P(B n A) = P (succeeding in the first trial and 
exactly twice in other four trials) 

= p( 4 c 2 p 2 ( 1 - p) 2 ) = 6p 3 (l - p) 2 

And P(A) = 5 C 3 p 3 (1 -p) 2 = I0p 3 (l -p) 2 

^ PWA) =^zetj 

\ophi-pf 5 

28. (a) : Equation of any curve passing through the 
intersection of the given ellipses is given by 
4x 2 + 2 y 2 - 20x - 12 y + 35 

+ X(x 2 + 2 y 2 -6x- 12 y + 23) = 0 
which represents a circle if 
4 + A, = 2 + 2A, A = 2 
and the equation of the circle is thus, 

6% 2 + 6y 2 - 32x - 3 6y + 81 = 0 


0 
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, 81 „ 

6yH-= 0 

7 6 


Centre of the circle is (8/3, 3) 


and the radius is 



81 

6 


128 + 162-243 


18 


1 

3 V 2 


29. (b): Any point on the first line is P(3X + 1, X + 2, 
2A, + 3) and on the second line is Q(p + 3, 2p + 1, 
3p + 2). P and Q represent the same point if X = p 
= 1 and the point of intersection of the given lines is 
P(4, 3, 5). The planes given in (a), (b), (c) and (d) all 
pass through P, the plane at greatest distance is one 
which is at a distance equal to OP from the origin. 

So the distance of the plane from the origin is 

V4 2 + 3 2 + 5 2 = V50 

which is satisfied by the plane is 4x + 3y + 5z = 50. 

30. (a) :/(0) = 7l/2,/(0 + ) = 0J(0~) = 0. 

Hence, x = 0 is the point of maxima. 

31. (b): Let A and B be the centres and r x and r 2 the 
radii of the two circles, then 



r 2 +r 2 
cos 0 = —-— 


-AB a 


2r \h 


14-1 

= 2 2 

, 1 1 

2x— 

V 2 v 2 


- = 0 


/. 0 = 71/2 

Required line is parallel to the x-axis and since it passes 
through (1, 2), its equation will be y - 2. 


32. (b): /(n)=X("C ; )(>C 1 )+X(”C ; )(>C 2 ) + .... 

;=l ;=2 

j=«-i 

= ("C,)( 1 C 1 ) + ("C 2 )( 2 C, + 2 C 2 ) + (”C 3 )( 3 C 1 + 3 C 2 + 3 C 3 ) 
+ ... + ("CjrC, + "C 2 + ... + n C n ) 
= ("C 1 )(2 - 1) + ("C 2 )(2 2 - 1) + («C 3 )(2 3 - 1) + ... 

+ "C„ (2« - 1) 

= {(2 + 1)" - 1} - {(1 + 1)" - 1} = 3" - 2" 


33. (b): We have,/'(x) + f 2 (x) > -1 
f'(x) 

^ 1 — -l-l>0 for x e (a, b) ... (i) 

1 + f\x) 

A (tan -1 f(x)+x) = — 4*' ) - + 1>0 ((from (i)) 

dx 1+(/W) 2 

=> h(x) = tan -1 /(x) + x, is a non-decreasing function 
in the interval (a, b). 


=> lim h{x)< lim h(x) 

x—>a x—>b 


lim (tan 1 /(x) + x)< lim (tan 1 /(x) + x) 




x— 


K y H , 

=> —h a <-h b 

2 2 

Hence, b - a>n 

tan 3 A 

34. (b): Given, -= a 

tan A 


3 tan A-tan 3 A 

^ 2 — a 
tan A(l-3tan A) 

=> 3 - tan 2 A = a - 3a tan 2 A 

=> tan 2 A(3a - 1) = a - 3 


=> tan A = ±. 


a —3 
3a-1 


XT sin 3 A 3sinA-4sin 3 A 

Now, -=- 

sin A sin A 


= 3-4sin A 
3a-3-a+ 3 2a 


U(a-l)J 


(a-1) (a-1) 

35. (b): Let log e x = t 

•°g4 

.-. I - J [log n e l ]dt 

l 

l°g4 

=> 1= J [t\og n e]dt 

l 


log e 7t 2log e K 

— J 0dt+ J Idt — log e n 

1 log,, Jt 


<$><$> 


0 
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CATEGORY-1 (Q. 1 to Q. 50) 


Only one answer is correct. Correct answer will fetch full 
marks 1. Incorrect answer or any combination of more than 
one answer will fetch -V* marks. No answer will fetch 0 marks. 


1. 


The principal value of sin 


tan 



2 . 






The coefficient of x 6 7 in-- 

d + x) 2 

(a) 12 (b) 15 (c) -15 


is 


(d) none of these 


3. Let/: N —> R be such that/(l) = 1 and 

/(1) + 2/(2) + 3/(3) + .... + nf (n) = n(n + 1)/(«), 
forall n e N, n>2 ,where Ms the set of natural numbers 
and R is the set of real numbers. Then the value of 
/(500) is 

(a) 1000 (b) 500 (c) 1/500 (d) 1/1000 


Jt/2 ji/2 

4. If / = J xsin x dx and I 2 = j xcos x dx, then 

o o 

which one of the following is true? 

(a) / = I 2 (b) / + I 2 = 0 

<0 4 = 4+4 = f 

5. If the ratio of the sums of m and n terms of an A.P. 
is m 2 : n 2 > then the ratio of its m th and n th terms is 
given by 

(a) (2m + 1) : (In + 1) (b) (2m - 1) : (2 n - 1) 

(c) m : n (d) m - 1 : n - 1 

6. The domain of the function f(x) = + j s 

x 2 + 3x + 2 

(a) R - {-1, -2} (b) R - {-1, -2, 0} 

(c) (-3, -1) u (-1, oo) (d) (-3, oo) - {-1, -2} 

7. There are 8 lamps in a hall. Each one of them can be 
switched on independently. The number of ways in 
which the hall can be illuminated is 


(a) 8! (b) 16 (c) 255 (d) 2 8 

"l l" 


8. If A = 


1 1 


, then A 100 is equal to 

(a) 100 A (b) 2" A (c) 2 100 A (d) 99 A 
1 


9. If y = - 


1 + x + 

(a) y 2 ( 1 + 2x) 

(c) -y\ 1 + 2x) 


—, then & = 
2 dx 


(b) 


(d) 


-(l + 2x) 

~7~ 

(1 + 2x ) 


10. Numbers 1, 2, 3, ..., 2 n (n e N) are printed on 2 n 
cards. The probability of drawing a number r is 
proportional to r. Then the probability of drawing 
an even number in one draw is 


(a) 


n + 2 
n + 3 


(b) 


n +1 
n + 3 



(d) 


n +1 
2n + l 


11. Area bounded by y- log(x - 2), x-axis and x = 4 is 
(a) 2log2 + 1 (b) log2 - 1 

(c) log2 + 1 (d) 2log2 - 1 


12. We define a binary relation ~ on the set of all 
3x3 real matrices as A ~ B if and only if there exist 
invertible matrices P and Q such that B = PAQ -1 . 
The binary relation ~ is 

(a) neither reflexive nor symmetric 

(b) reflexive and symmetric but not transitive 

(c) symmetric and transitive but not reflexive 

(d) an equivalence relation 


13. If P(x) is a polynomial of degree less than or equal 
to 2 and S is the set of all such polynomials so that 
P(0) = 0, P(l) = 1, and P / (x) > 0 Vxe [0,1], then 

(a) S = (|) 

(b) S = ax + (1 - a)x 2 Mae (0,2) 

(c) 5 = ax + (1 - a) x 2 V a e (0,°o) 

(d) S = ax + (1 - a)x 2 Mae (0,1) 
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1 2 ^3 34 45 

14. -x +-x '+-x +-x + . 

2 3 4 5 


. to 00 = 


(a) 


\-x 


+ log(l-x) (b) --hlog(l + x) 


1 + x 


and I is the unit matrix of order 


(c)-b log(l + x) (d) none of these 

1 + x 

'lOO 

15. If A = 0 1 0 

a b -1 
3, then A 2 + 2 A 4 + 4 A 6 is equal to 
(a) 7A 8 (b) 7A 7 (c) 8 1 (d) 61 

l-3x + x 2 

16. The co-efficient ofx 4 in the expansion of-is 


22. If * is the operation defined by a * b = a b for 
a,kN, then (2 * 3) * 2 is equal to 

(a) 81 (b) 512 (c) 216 (d) 64 

_ 2 4 6 

23. The sum of —I-1-b.to «> is 

3! 5! 7! 

(a) e (b) e' 1 (c) 2e (d) 2e~ l 

24. If A and B are mutually exclusive events such that 

P(A) = 0.25, P(B) = 0.4, then P(A C n B c ) is equal to 
(a) 0.45 (b) 0.55 (c) 0.9 (d) 0.35 

25. Five horses are in race. Mr. A select two of the horse 
at random and bets on them. The probability that 
Mr. A selected the winning horse is 


(a) 


25 

24 


(b) 


24 

25 


(a) - 
5 


1 2 4 

(b) - (c) - (d) 

5 


(c) 


25 


(d) 


24 


5 5 

26. If co is an imaginary cube root of unity, then the 



1 

0 

o' 


1 

0 

o' 



1 

3 

1 

(N 

3 

17. If A = 

X 

1 

0 

and I = 

0 

1 

0 

then 

value of 

(0 

1 l + co 5 


X 

X 

1 


0 

0 

1 



1 

co co 2 


A 3 - 3A 2 + 3A is equal to 

(a) 3 1 (b) I (c) - I (d) - 21 

^ . 1 1 1 1 

18. The sum of-H-+.is 

1-2 2-3 3*4 4-5 

(a) log(2e) (b) log(4e) 

(c) log f ^ j (d) log^j 

sin a cos a sin(a + S) 

19 . sin (3 cosP sin(P + 5) = 
siny cosy sin(y + 5) 

(a) 0 (b) 1 

(c) 1 + sinasin^siny 

(d) 1 - (sina - sin(3)(sinP - siny)(siny - sina) 

20. The general solution of sinx-cosx = V 2 , for any 
integer ‘n is 

(a) 2wt + — (b) nn (c) (2 n + 1)tc (d) 2nn 
4 

21. If n is a natural number, then 

(a) l 2 + 2 2 +.+ n 2 < — 

3 

(b) l 2 + 2 2 +. + n 2 = — 

3 

(c) l 2 + 2 2 +.+ n 2 > n 3 

(d) l 2 + 2 2 +.+ n 2 > —— 

3 


is 


(a) -4 (b) co 2 - 4 (c) co 2 (d) 4 

27. The matrix product satisfies [5 6 2]- A r = [4 8 1 7 8], 
where A T denotes the transpose of the matrix A. 
Then the order of the matrix A equals to 

(a) 1 x 2 (b) 5 x 1 (c) 3 x 5 (d) 5 x 3 

28. The solution set of the inequation cos' 1 x < sin _1 x is 



1 


r i ■ 

(a) [-1. 1] (b) 

JTT 1 . 

(c) [0, 1] (d) 

U . 


29. If n is a positive integer, then n 3 + 2 n is divisible by 
(a) 15 (b) 3 (c) 2 (d) 6 

_i Vil 

r 1 _ 


30. The value of cot 1 9 + cosec 


is 


(a) n/2 


(b) 71/4 
4 

31. The value of J| x-l| dx is 
0 

(b) 5 


(c) 71/3 (d) 71 


«! 


(c) 4 (d) 1 


3 z 3^ 30 

32. The sum of the series H-1-to °° is 

2! 4! 6! 


(a) e -3 

(c) V-e~ 3 ) 


(b) e 3 

(d) V+e" 3 ) 


2 2 
33. Find which function does not obey mean value 
theorem in [0,1]. 


O 
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(a) f(x) = \x\ 


(b) fix) = x\x\ 


(c) /(*) = 


sinx 


x (d) none of these 

1, x = 0 


\2 3x 


15 


11 


, x 12 /A . 17 
(c) — (d) — 

54 54 


(a) — (b) 

54 54 

36. A sphere increases its volume at the rate of n cc/s. 
The rate at which its surface area increases when the 
radius is 1 cm is 

(a) 2n sq. cm/s (b) n sq. cm/s 

(c) — sq. cm/s (d) E sq . cm / s 

2 2 


37. If P = 


1 a 3 

1 3 3 

2 4 4 


is adjoint of a 3 x 3 matrix A and 


\A\ =4, then a is equal to 

(a) 11 (b) 5 (c) 0 (d) 4 

7C/4 k /4 

38. If I { = | sin 2 xdx and 1 2 = J cos 2 xdx, then 
0 0 

(a) Jj = I 2 (b) I x < I 2 (c) I x > I 2 (d) I 2 = I X + n/4 
a (3 


39. If 


-a 


is to be square root of the two rowed 


unit matrix, then a, P and y should satisfy the 
relation 

(a) 1 + a 2 + Py = 0 (b) 1 - a 2 - Py = 0 
(c) 1 - a 2 + Py = 0 (d) 1 + a 2 - Py = 0 

40. If Vr = cos 1 x , then it satisfies the differential 

2 

equation (1 - x 2 ) — x — = c, where c is equal to 


dx A 


dx 


(a) 0 
41. If P = 


(c) 1 (d) 2 

, then P 5 equals 


(b) 3 

2 -2 -4 
-13 4 

1 -2 -3 

(a) P (b) 2 P (c) -P (d) -2P 

42. If m and n denote respectively the order and degree 
of a differential equation 


u + 


dy_ 

dx 


l7/5 


= b 


dx 2 


34. If the events A and B are independent and if 

P(A C ) = —, P(B C ) = — then P(A n B) is equal to 

4 3 5 1 

(a) - (b) — (c) - (d) — 

21 21 21 21 

35. Find the coefficient independent of x in the 

\9 

expansion of (l + x + 2x 3 ) 


then the value of (m, n) will be 

(a) (1, 7) (b) (1, 6) (c) (2, 5) (d) (2, 6) 

43. If a, P, y are cube roots of unity then the value of 


a 2a 
e e 


(e 3a -1) 


, 2 P o 3 ! 3 - 




e- e 2 t (e^-l) 


y 

(a) -2 


(b) -1 (c) 0 (d) 1 


44. The general solution of differential equation 


d y 2x -x ■ 

—y = e AX +e x is 

dx 2 

(a) 4e 2x + e~ x + c x x + c 2 
(c) — e 2x + e~ x + c { x + c 2 


(b) -e 2x 
4 

1 


+ c 


(d) — e bc -e x + c ] x + c 2 


45. Solution of the differential equation xdy - ydx = 0 
represents a 

(a) parabola (b) circle 

(c) hyperbola (d) straight line 

46. Five dice are tossed. What is the probability that the 
five numbers shown will be different? 

— (b) — (c) — (d) — 

54 18 27 81 

47. If a,b,c are the position vectors of the vertices of 
an equilateral triangle whose orthocentre is at the 
origin, then 

(a) a + b + c = 0 (b) a 2 =b 2 +c 2 

(c) ci + b = c (d) None of these 


(a) 


48. If J- 


dx 1 . 

--— = —tan (frtanx) + c then ,ab = 

cos2x + 3sin 2 x a 
(a) 0 (b) 1 (c) 2 (d) 3 

49. f(x) = x + |x| is continuous for 

(a) x E (-oo, oo) (b) x E (-°°, oo) _ {0} 

(c) only x > 0 (d) no value of x 

50. Let P be the set of all non-singular matrices of order 
3 over R and Q be the set of all orthogonal matrices 
of order 3 over R . Then 

(a) P is proper subset of Q 

(b) Q is proper subset of P 

(c) Neither P is proper subset of Q nor Q is proper 
subset of P 

(d) P n Q = 0, the void set 
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CATEGORY-11 (Q. 51 to Q. 65) 


Only one answer is correct. Correct answer will fetch full 
marks 2. Incorrect answer or any combination of more than 
one answer will fetch -Vi marks. No answer will fetch 0 marks. 

51. Let the co-efficients of powers of x in the 2 nd , 3 rd 
and 4 th terms in the expansion of (1 + x ) n , where n 
is a positive integer, be in arithmetic progression. 
The sum of the co-efficients of odd powers of x in 
the expansion is 

(a) 32 (b) 64 (c) 128 (d) 256 

i k 


52. If 


2k 

. 271 

cos — 

-sin — 

3 

3 

. 27C 

2k 

sin — 

cos — 


7 


Then the least value of k equals ( k ^ 0) 

(a) 1 (b) 2 (c) -1 (d) 3 

* 2 

* 2 - r o - ay 

dx 

(a) sin 2 l (b) - e sin 2 l 

(c) -2e sin 2 l (d) none of these 

54. If the roots of ax 2 + bx + c - 0 are of the form 


53. If \e f dt+ f sin 2 tdt = 0, then — at x =y = 1 is 

J J /7 v 


0 


0 


m 


and 


m + 1 


then the value of (a + b + c) 2 is 


m-1 m 

(a) b 2 - 2 ac (b) 2 b 2 - ac 

(c) b 2 - 4 ac (d) 2 (b 2 - 2 ac) 

ill l 
55. 3^ 9 27 -27 81 -81 243 . 00 = 


(a) 75 (b) 1 


<c) 7 


(d) none of these 
3, 


56. The system of linear equations x 1 + 2x 2 + x 3 
2xj + 3 x 2 + x 3 = 3 and 3x x + 5x 2 + 2x 3 = 1, has 

(a) infinite number of solutions 

(b) exactly three solutions 

(c) a unique solution (d) no solution 


57. Let f(x) = 


2 

n 

X 

cos — 

< 

X 

0 



x^O 


„ _ , r 1 1-4 1 1-4-7 1 

59. The value of 1 + — H--H-- +... is 

3 2 1-2 3 4 1-2-3 3 6 

1 1 


(a) 


(c) 


e: 

a 


(«ip 


(d) none of these 


_ _ r . r/ x ?isinx-l-6cosx . 

60. The function / (x) =- is monotonic 

1 2sinx + 3cosx 

increasing when 

(a) X > 1 (b) X > 4 (c) X < 1 (d) X < 4 

e 

61. The value of J- 


dx 


(a) 


j 6x(logx) H-7x(logx) + 2x 

log, (f) < b > 


<C) l08 «fe) 


(d) hog, 


7 ) 


62. A body travels a distance s in t seconds. It starts 
from rest and end at rest. In the first part of the 
journey it moves with uniform acceleration a and 
in the second part with constant retardation r. Then 
the value of t is given by 

w 2 s (H) (b) rr 

a r 


(C) J2s|- + - 
K a r 


(d) yj2s(a + r) 


63. Let S K be the sum of an infinite G.P. series whose 


first term is K and common ratio is 


(-D 


K 


K 

K +1 


(K > 0). 


Z V 1 / 

- is equal to 


K=l S K 


xeR then/is 

x = 0 

(a) differentiable at both x = 0 and x = 2 

(b) differentiable at x = 0 but not differentiable at 
x = 2 

(c) not differentiable at x = 0, but differentiable 
at x = 2 

(d) differentiable at neither x = 0 nor x = 2. 

58. An open cylindrical can has to be made with 
100 m 2 of tin. If its volume is maximum, the ratio of 
its base radius and the height is 
(a) 1 : 1 (b) 2 : 1 (c) 1 : 3 (d) V 2 :1 


(a) log,4 
(c) 1 - log,2 


(b) log,2 - 1 
(d) 1 - log,4 


64. — I sin 2 cot 
dx{ 

1 


l-x 
1 + x 


(a) -- (b) -1 


(c) 1 


(d) l 


65. Let A and B any two events. Which one of the 
following statements is always true? 

(a) P(A'/B) = P(A/B) (b) P(A'/B) = P(B'/A) 

(c) P(A'/B) = 1 - P(A/B) 

(d) P(A'/B) = 1 - P(A/B') 


0 
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CATEGORY-MI (Q. 66 TO Q. 75) 


One or more answer(s) is (are) correct. Correct answer(s) 
will fetch full marks 2. Any combination containing one or 
more incorrect answer will fetch 0 marks. Also no answer will 
fetch 0 marks. If all correct answers are not marked and also 
no incorrect answer is marked then score = 2 x number of 
correct answers marked -r actual number of correct answers. 





+ c 


(P and y are prime nos.) ,then 

(a) a, P, y are in G.P. (b) a, P, y are in H.P. 

(c) a, P, y are in A.P. (d) a = Py 

|x-3|, x>l 


67. The function /(x) = 


x“ 3x 13 

-1_ _ 

4 2 4 


is 


-h-, X<\ 


(a) continuous at x = 1 

(b) differentiable at x = 1 

(c) continuous at x = 3 

(d) differentiable at x = 3 


68. The area of the region bounded by the curve y = e* 
and lines x = 0 and y = e is 

e 

(a) e-l (b) Jln(e + 1 -y) dy 

l 


1 x 

(c) e-je x dx (d) Jin y dy 

0 l 

69. If A and B are independent events such that 
0 < P(A) < 1, 0 < P(B) < 1 then 

(a) A y B are mutually exclusive 

(b) A and B' are independent 

(c) A' and B' are independent 

(d) P(A\B) + P(A'\B) = 1 

70. If A 2 - 3A + 21 = O, then A = 


71. 


(a) I (b) 21 (c) 

tan0 + sec0-l 

tan0-sec0-f 1 

1 - sin 0 
(a) -7- 

COS0 

COS0 

<c) 


3 

1 


-2 

0 

(b) 

(d) 



1 + sin 0 
cos0 

COS0 

1 + sin 0 


1 

0 


1 1 


„ r lx x 

72. If It - . v * 

1 1 i ^ 


(x -1 )dx 


x 4 x 2 


4 " 3 '- 2 )(* 4 + * 3 +* 2 ) 


U -x + x Ax + x + x 
= sec -1 \f(x)} + c then 


(a) Maximum value of/(x) = - 2 

(b) Minimum value of/(x) = 2 

(c) /(0) is not defined 

(d) /(7t) < f(e) 

73. If z is a point on the circle \z -l| = 1, then arg z = 

(a) arg \z - 1| (b) ^arg(z-l) 

(c) arg (z 2 - z ) (d) Arg (z 2 -z) 

74. For which of the following values of m, is the area 
bounded by the curves y = x - x 2 and y = nix equals 
9/2? 

(a) -4 (b) -2 (c) 2 (d) 4 

75. 2n P n is equal to 

(a) (n + 1 ) (m + 2 ) ... (2 n) 

(b) 2" [1 • 3 • 5. ... (2 n - 1)] 

(c) (2) • (6) • (10) ... (4n - 2) 

(d) n\ ( 2 "C„) 


SOLUTIONS 


1. 


(d): sin 1 




2. (c) 


571 ^ 


= sin 


-l 



)) 


-l 



= -sin 1 (1) = - 


K 

2 


3. (d):/(l) + 2/(2)+ 3/(3)+ ... + »/(») 

= n(n + 1 )/(n) for n > 2 ... (i) 

Putting n = n + 1, we get 

/(l) + 2/(2) + 3/(3) + ... + nf(n) + (n + 1) f(n + 1) 

= (« + l)(n + 2) f(n + 1) ...(ii) 

(ii) - (i) => (n + l)/(« + 1) = (n + 1)(« + 2 )f(n + 1) 

- n(n + 1 ) f(n) 

=> f(n + 1) = (n + 2) f(n + 1) - nf(n) 

=> (« + 1 ) f(n + 1) = nf(n) 

=> 2/(2) = 3/(3) = 4/(4).= n/(fi) 

From (i), 

/ (l) + nf(n) + nf(n) + nf(n) + .... + nf(n) = n(n +1) f(n) 
(n—1 ) times 


1 + (« - 1) nf(n) = n(n + l)/(ft) 

/(„) = — => /(500) = — 

7 2n y 1000 

(b) 6. (d) 

1 f 


4. (d) 5 

8. (b): Since, A = 

Now, A 2 = 


1 1 


2 nf(n) = 1 


7. (c) 


’l l" 

/ l' 


’2 

2~ 

= 2 

"l l" 

1 1 

1 1 


2 

2 


1 1 


= 2A 


Again, A 3 = A x A 2 = A x 2A = 2A 2 = 2 2 A 
Similarly, A 100 = 2 99 A 
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9. (c) 10. (d) 11. (d) 

12. (d): (i) v IAI ~ l = (A /)/- 1 = A(II - 1 ) = AI = A 

A = IAI~ l , where / and I _1 are invertible matrices 
=> Relation is reflexive 

(ii) Let P and Q be invertible matrices 
P _1 and Q _1 are also invertible 

Now, if B = PAQ~ l then BQ = ( PAQ~ l )Q = PAI = PA 
=» P~ l {BQ) = P~ l (PA) = LA = A => P~ l B(Q~ l )~ l = A 
=> Relation is symmetric as P~ l and Q " 1 both are 
invertible. 

(iii) Let A ~ B and B ~ C 
i.e., B = PAQ ~ 1 and C = XBY 

C = X(PAQ~ l )Y ~ l = (XP)A(Q~ l Y~ l ) = (XP)A(YQ)~ l 
=> A ~ C => Relation is transitive also. 

Hence, relation is equivalence. 

13. (b) 

14. (a): The given series is 


1 2 2 3 3 4 4 5 
-x +-x +-x +-x D + 

2 3 4 5 


to °° 


2-1 2 3-1 3 4-1 4 5-1 5 

:- X +-X- 5 +-X* +-X D + . 


= X Z + X* + X 4 + X 5 + .... to °° — 
2 


. tO 00 

4 

XXX 

- + - +-+ .... 

2 3 4 


/ 


1 — x 
x 

1 — X 


+ x + log(l - x) = 


+ log e (l-x) 


2 2 
X +X-X 

1 — X 


+ log(l-x) 



1 

0 

0 

1 

0 

0 


1 

0 

0 

15. (a): A 2 = 

0 

1 

0 

0 

1 

0 

= 

0 

1 

0 


a 

b 

-1 

a 

b 

-1 


0 

0 

1 

=> A 2 = A 4 = 

--A 6 

= 

A 8 = 

h 








Now, A 2 +2A 4 + 4A 6 


1 

0 

0" 


"2 

0 

o' 


4 

0 

o' 


"7 

0 

o' 

0 

1 

0 

+ 

0 

2 

0 

+ 

0 

4 

0 

= 

0 

7 

0 

0 

0 

1 


0 

0 

2 


0 

0 

4 


0 

0 

7 


= 7A a 


16. (a): 


(l-3x + x 2 ) 

-= (1 - 3x + x 2 )e x 


( z ., X 2 X 3 x 4 

= (1 - 3x + x ) 1 - X H-H-. 

1 2! 3! 4! 

Thus the co - efficient of x 4 is 

13 1111 1 25 

-1-1-— —I-1-— 1 H-— — 

2! 3! 4! 2 2 24 24 24 


. to 00 


17. (b) 

18 . (d): —- —+ _L__L +.to 00 

1-2 2-3 3-4 4-5 

2-1 3-2 4-3 5-4 

=-1-b.tO 00 

1-2 2-3 3*4 4-5 


1111111 

= 1 -+ - +-+ - + to 00 

2 2 3 3 4 4 5 

, J\ 1 1 1 ^ 

= 1-2-+-+ .... 

V 2 3 4 5 ) 

= 1 -2 [l-log t , 2 ] 


. ^ , (l 1 1 1 

v log e 2 = l--+-+ .... 

l2 3 4 5 

(7) 


= - 1 + 2 log e 2 = log e 4 - log e e = log, 

sin a cos a sin(a + 8 ) 

19. (a) : sinP cosP sin(P + 5) 
siny cosy sin(y + 5) 
sin a cos a sin a cos 8 +cos a sin 8 
sinP cosP sin p cos 8 + cos P sin 8 

siny cosy sin ycos 8 +cosy sin 8 


= cos 8 


= 0 + 0 [ v Cj = C 3 and C 2 = C 3 in 1 st and 2 nd determinant] 

20 . (a) 

21. (d): l 2 + 2 2 + 3 2 +.+ n 2 

n(n + l)\n + -\ 3 

V 2 ) n-nn n 


sin a 

cos a 

sin a 


sin a 

cos a 

cos a 

sinp 

cosP 

sinp 

+ sin 8 

sinp 

cosp 

cosp 

siny 

cosy 

siny 


siny 

cosy 

cosy 


n(n + \)(2n + l) 


> 

3 3 


n +1 > n and n + 


22. (d): We have, a * b = a b 

.\ (2 * 3) * 2 = (2 3 ) *2 = 8*2 = 8 2 = 64 


1 1 

->n\ 

2 J 


2 4 6 

23 . (b): — + — + — +.to 00 

W 3! 5! 7! 

3-1 5-1 7-1 

=-1-1-h.tO °° 

3! 5! 7! 

1111111 , 

= 1 -+-+-+-+.to 00 = e~' 

1! 2! 3! 4! 5! 6 ! 7! 

24. (d) : P(A C n B c ) = P((A u B) c ) = 1 - P(A u B) 

= 1 - [P(A) + P(B)] [v A and B are mutually exclusive] 
= 1 - (0.25 + 0.40) = 1 - 0.65 = 0.35 


© 
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25. (c) : P(A) = 


’qxt, _ 4 _2 
5 C 2 10 5 


26. (b) 

27. (d): [5 6 2], x 3 -A T = [4 8 1 7 8 ], x 5 
(1 x 3) x (p x q) gives 1x5 

p = 3 and q = 5 
Thus A 7 is of order 3x5 
=» A is of order 5x3 

. 71 . _i _i _i 71 

28. (d): -sin x<sin x=>sin x> — 

2 4 

But, — < sin -1 x < — 

2 2 


K ■ -1 ^ 71 i 

— < sin x < — => x e | 
4 2 


29. (b): Let P(n) = n 3 + 2n 
Now, P( 1) = l 3 + 2 • 1 = 3 is divisible by 3 
P( 2) -2? + 2 - 2=12 is divisible by 3 
P(3) = 3 3 + 2 • 3 = 33 is divisible by 3 
In this way we can say n 3 + 2n is always divisible by 
3 for n E /. 

i Vil 


30. (b): cot 1 9 + cosec 


-l _i 4 -i 1 _i 4 
= cot 9 + tan — = tan - + tan — 


4 

l 

9 


= tan 


-l 


1 4 

—I— 

9 5 

. 1 4 

1 — x — 
9 5 



_! 41 _i t 71 
= tan — = tan 1 = — 
41 4 


31. (b): J \x-l\dx = j(l - x)dx +1 (x — 1 )dx 

o l 

2 Jo L T"T( 1 "i) +<8_4,_ (r 1 ) 

= —+ 4 + — = 5. 

2 2 

32. (d) 33. (d) 

34. (c) : Given that P(A C ) = — => P(A) = — 

3 3 

and P(B C ) = - => P(B) = - 
7 7 

1 5 5 

Now P(A nB) = P(A) • P(B) = -x- = — 


^ , dV 

Given that -= 71 cc / sec 

dt 


4 ^ 2 

n = -n-3r — 
3 df 


dr _ 1 

dt 4 r 2 

Let S be the surface area of the sphere. 


(i) 


_ ? dS dr 8nr 2n 

S = 4nr z => — = 87 tr—=—- = — 


dt 


dt 4 r 


'dS 


or — =271 sq. cm/sec 

K dt ) r= i 


(by (i)) 
*.• r = 1 cm] 




"l a 3" 


37. (a): Given P = 

1 3 3 

2 4 4 


\P\ = 1(12 - 12) - a(4 - 6 ) + 3(4 - 6 ) = 2a - 6 
We know that det(adjA) = (det A) n ~ l 

2a - 6 = 4 3-1 = 16 => 2a = 22 => a = 11 


38. (b): I x = [ sin 2 jtdx is the area of curve bounded 

•J V. 


- y= cos-.v 


n/4 


0 

between y = sin 2 x, x-axis, x = 0 
and x - nl4 

K 

x '<— 

4 

/ 2 = J cos 2 xdx 
o 

is the area of curve bounded between 

y - cos 2 x, x-axis, x = 0 and x = tt/4 

From figure, area under I 2 is greater than area under I y 

40. (d) 


39. (b): 

41. (a) : p 2 = 


-2 

-4 

2 

-2 

-4 

3 

4 

-1 

3 

4 

-2 

-3 

1 

-2 

-3 

-2 

-4" 




3 

4 

= P 



-2 

-3 





2 

-1 
1 

’2 
-1 
1 

/. P 4 = P 2 = P => P 5 = P 4 .P = P.P = P 2 = P. 
42. (c) 


43. (c) 


e a e 2a (e 3a -1) 

e P e 2P ( e 3P_ 1} 

e y e 2y (e 3Y_ 1} 


35. (d) 

1 e 2a - e ~ a 


1 e a (e 2a -e -(X ) 

(x+B+y 

36. (a) : Let the volume of the sphere be V. = £ 

1 eP e 2 P-c-P 

= 

1 (c 2p -e“P) 

_ _ 4 3 dV 4 ^ 1 dr 

1 e y e 2 y- e -y 


1 

1 

<N 


dt 




[v a,p and y are cube roots of unity .*. a+P-hy = 0 ] 
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0 e a -e* (e a -eP)( e a +eP+e- a e-P) 
0 -e 1 (e^ -e Y )(e^ + e Y + e _ ^e _Y ) 


1 


:( e «_ e P) (e P_ e Y) 


e 2 Y -e“ Y 


0 1 e a + e P+e- a e - p 

0 1 e^+e Y +e _ ^e _Y 

1 e Y 


e 2 Y -eT Y 


= (e a_ e P)( e P_ e Y)( e Y_ e «) 


1 -- 


1 


,a+p+Y 


= (e a - e P )(e P - e Y )(e Y - e a )(1 - 1 ) = 0 [v a + (5 + y= 0 ] 
dx 2 dx\dx) 

~ii%h ( ‘ 2 *+‘- xh *~TA‘ 2 ’-‘- x+ ‘' 

=> \dy = -j e 2x dx - J e~ x dx + q J dx 


y= - e 2x + e x + c x x + c 2 


45. (d): xdy - ydx = 0 


dx _ dy 
x y 


j i 0 + b + c -* 
and hence -= 0 


48. (c) 

49. (a) :/ (x) = x + \x\ = 


Y Orthocentre is at origin (given)] 
2 x, x >0 


Y' 


51. (b) : Given that n C v n C v n C 3 e A.P. 

2”C, = "C 1 + "C 3 ^2 r*lz« = „ + 2!nzl)l!z2 
2! 3! 

=> n 2 - 9n + 14 = 0 => m = 7 [v n ^ 2] 

Sum of the co-efficients of odd powers of x in the 
expansion of (1 + x) n is 2 " -1 = 2 7 " 1 = 2 6 = 64 

52. (d) 53. (c) 54. (c) 

55. (d) 56. (d) 57. (b) 

58. (a) : Let the radius of the base and height of the 
cylinder are r and h respectively. 

2nrh + 7 tr 2 = 100 => 2nrh = 100 - nr 2 


h = 


100 7tr _ 50 r 
2nr 2nr nr 2 


Now V = nr 2 h = nr 2 (— 1 => ^^ = 50- 

V 7tr 2 ) dr 

dV „ 10 

— = 0 gives r = ,— 
dr v3tt 


3nr 


Now 


d 2 V 


dr 


■ = -3nr .*. 


d 2 V 


. dr 


2 J _ 10 
V3 n 


<0 


On integrating, we get log y = log x + log c 
=> y = cx, which is a straight line. 

46. (a): Total number of cases = 6 5 
Number of favourable cases = 6 ! = 720 

, 1 , 720 5 

Required probability = —— = — 

6 5 54 

47. (a): The position vector of the centroid of any 
triangle whose position vectors of the vertices are 

a + b +c 

a,b,c, is ---.Since, the triangle is equilateral, 

therefore the orthocentre coincides with the centroid 

>a + b + c= 0 


Thus V is maximum when r = 
50 


10 


h = - 


An 

10 5^3 5 10 


n • 


0, X < 0 /y = 2X 

From the graph we see that there is x ' <- v 0 \ -► x 

no discontinuity in curve, so /(x) 
is continuous for (- 00 , 00 ) 

50. (b) : v Every orthogonal matrix is non-singular 
but every non-singular matrix may or may not be 
orthogonal. 

Q is proper subset of P. 


O 


10 2sfin A An An 
An 

So, r : h = 1:1 

59. (a) 

r/ x ^sinx + 6 cosx 

60. (b) :/(*) = -, - 

2sinx + 3cosx 

m- 3X ~ 12 . 

(2sinx + 3cosx) z 

.\ /(x) is monotonic increasing function, 

hence/'(x) >0 => 3A, - 12 > 0 or X > 4. 

61. (b) : Let I = j - 5 -^- 

\ 6 x(logx) z + 7x(logx) + 2x 




dx 


■J; 


d( logx) 


Let 


l x[ 6 (logx ) 2 + 7(logx) + 2] -J (3logx + 2)(2logx + l) 

1 


A B 

- + - 


(3logx + 2)(2logx + l) 3logx + 2 2logx + l 
1 = A( 2 log x + 1 ) + P(3log x + 2 ) 


Put log x 


= -- => 1 = ^( 2 --)=- =» B = 2 
2 \ 2 ) 2 
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69. (b,c,d) 


71. (b,c) 


Put log X = - — => 1 


■ 4 -!) 


=> A = -3 


,. J = -3j 


d(logx) rd(\pgx) 




•j3logx + 2 ^2logx + ] 

! — [log (2 
63. (d) 


64. (d) : — 
dx 


sin 2 cot 1 


l-x 


V l + x 


d_ 

dx _ 

d 

dx 


sin 2 cot 1 tan [Put x = cos0] 


2 0 

cos — 

2 . 


2(2E_®'| = A\ 

V2 2)\ dx L 

„ 0 • 9 1 ( 1 "l 1 

= -2 cos—sin — x - x-= — 

2 2 2 \ sin 0 / 2 


d\ 2 0 
= — cos — 
dQl 2 . 


dd 

dx 


65. (c) : P(A'/B) = 


P(A'nB) P(B)-P(AnB) 


= 1 


P(B) 

PjArvB) 

P(B) 


P(B) 

= 1 - P(A/B) 

1/3 


66. (d) : Let I = J 4(3 - 2 x ) -2 ) dx 


= 1 


(3-2x ) 2 


f 3 + 2x T 1/3 

\j^~x) ‘ 


_ 3 + 2* 3 

Put -= z => 

3-2* 


dx 


4 dx 2 i 
-- = z dz 


(3-2 xT 

-2fl±2£f +c 

6 v3-2x / 

a = 6 , p = 2 and y = 3 

67. (a, b, c) 

68 . (b, c) : The given curves are y 

y = e x y x = 0 and y - e 

e e 

Area, A = J x dy- J log y dy 




x '<— 




y = e x 


i i r 

b b 

v J f(x)dx = J f(a + b- x)dx 

a a 

1 1 

Further, A = exl-^e x dx = e-je x dx 


= Jlog(e + l -y) dy 


70. (a,b,c,d) 


72. (a,b,c):J-q -- 


- + ^r \(x~l)dx 
X x 2 


= -3 • j[log(3log x + 2 )]* + 2 • i [log ( 2 logx + 1 )][ = log ^ j 
62. (c) 


4 - 3 '" 2 )(x 4 +x 3 +x 2 ) 


, +— VU — x +x )\x +x +x‘ 

X 4 X 2 


(l + x)(x-l) 


= / 


dx 


x 2 -l 


dx 


T=J- 


= J 


( 7 + ?) (x8+ " 6+x4) ' M x+ x} x3 f^J 

I 1- ?)" _f 44) 


-J- 


44 ) 


= sec 


.-. /(x) = x + - => /'(x) = 1 - -y 

* 1 X 

Now/'(x) = 0 gives 1 -= 0 => x = ±1 

2 * 

f"(x) = — =>/"( 1 ) = 2 > 0 and /"(-l) = -2 < 0 
x 3 

/max = /(- 1 ) = - 2and /min = /( 1 ) = 2 

Also,/(0) is undefined. 

.*. /(7i) = n + — =>/(e) = e + - , clearly f(n) > f(e). 

n e 

oc 

73. (b, d) : If arg (z - 1 ) = a, then argz = — 

arg (z 2 - z) = arg z (z - 1 ) y 2 

= arg z + arg (z - 1 ) = — 

1 1 2 ° 

arg z = - arg (z - 1 ) = - arg (z - z) 

2 3 

74. (b, d) 

75. (a, b, c, d) : We have 2,1 P = =^— 7 - -(0 

(2 n—n)\ n\ 

_ {2n)(2n -1)(2 n - 2)(2» - 3)...4 • 3 • 2 • 1 
n\ 

_ 2”[«(« -1) (« -2)...2 • 1] [1 • 3 • 5...(2 n - 1)] 
n! 

= 2" [1-3-5 ... (2 n - 1)] = 2-6-10... (4n - 6 ) (4« - 2) 
Also, from (i), 2n P n = ( 2 n) ( 2 n - 1 ) ... (n + 2 ) (n + 1 ) 

Lastly, n\ ( 2n C n ) = (»!)—! = = 





«!«! n! 


<$><$> 
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MUSING 


SOLUTION SET-182 


1. (d) : Let z= lim (ZjZ 2 ....z„) 

n —>oo 

0 = arg(z) = arg(lim (z,z 2 z 3 ...z„)) 


0 = are| lim cisTil—-— +—-— + ...+--- 

l 1 2 3 2-3-4 n(n + l)(n + 2) 


1 


«(« + !)(«+ 2 ) 


Let S —- 1 -h.... + - 

" 1-2-3 2-3-4 i 

S ” =C_ ((„ + l)( 1 „ + 2 ) 2 ) ^ constant) 


Put n = 1 =» 5, -c-- 


1 


2-3-2 


1 1 11 2+1 1 

- — C -=> C = —H-=-= — 

1-2-3 12 6 12 12 4 


0 = - 
4 


3. (c ):y = x n 


dx 


Slope of the normal at ( a , a n ) 
1 


na 

Equation of the normal is 

y-a" = — 2 -(*-a) 
na 

Putting x = 0, we get 
y = a n +- 1 



na 


n-2 


b = a n +- 


na 


n-2 


Now, limB = - =>n = 2 

a —>0 2 


4. (c): e /0 = cos 0 + i sin 0 

=» The given series is the real part of 


^ 1 n-r j^r gi[rA-(n-r)B] _ ^ | ( „ „-iB \n-r cuJlA\ r 


= S \(ae- iB r r (be iA y 


r= 0 V 


r=0' 


= ( ae~ lB + be tA ) n 

= (a(c os B - i sin B) + fr(cos A + f sin A)) n 
.*. Required result = (a cos B + b cos A)" = c n 

*•8 log (1 + x) 


lim S„ = — - lim---= — 

«-> 00 4 h->°° 2(w +l)(n + 2) 4 

0 = arg^cis^j 

2. (b) : (1 - 3x + 6 X 2 - lOx 3 + = ((1 + x) -3 )"” = (1 + x) 3 " 

Now, for the coefficient of x" 
consider T r+l = 3n C r (x) r = 3n C r x r 
Taking r = n for coefficient of x n 

coefficient of x n = 3n C„ = 

" «! 2 n\ 


5. (c): We have, / = f 

o 1 + ^ 

Let / = J l0g(1 + X) dx 
o 1 + * 

71/4 

Let x = tan 0 => / = J log(l + tan 0 )d 0 

7C/4 ° 

Now, / = H 1 +tan^-ojj dd 
On adding, 

7C/4 

2J=j 


0 L 


log(l + tan 0 ) + log| l + tan| ““9 


dQ 


= J log|(l +tan 0 )^l +tan^- 0 jj|d 0 

71/4 

=> 2/= | (Iog2)d0 = —log2 => 8 / = 4 —log2 
o 4 ^ 

=> / = 8/ = 7llog2 

6 . (d) : 2 cot 2 0 + 2 V3 cot 0 + 4cosec0 + 8 = 0 

=> (cot 0 + V3 ) 2 + (cosec 0 + 2) 2 = 0 => cot 0 = -V3, 
K 

cosec 0 = -2 => 0 = 2nn - 

6 

(7-8): 

7. (d) 8 . (d) 

1 + 1 + 1 1 + a + p 1 + a 2 + p 2 

1 + a + P l + a 2 + p 2 l + a 3 + p 3 

1 + a 2 + p 2 1 + a 3 + p 3 1 + a 4 + p 4 
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ANSWER 

KEY ■ 

1 . (a) 

2 . 

(a) 

3. 

(b) 

4. 

(a) 

5. (a) 

6 . (c) 

7. 

(a, d) 8 . 

(a, b, 

c, d) 


9. (c,d) 

10 . (c, d) 11 . 

(a) 

12 . 

(a, c) 

13. 

(a) 

14. (a) 

15. (d) 

16. 

(c) 

17. 

( 0 ) 

18. 

( 8 ) 

19. (2) 

20. (3) 
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1 

1 

i 


1 

1 

i 

= 

1 

a 

p 

X 

1 

a 

p 


1 

ot 2 

p 2 


1 

a 2 

p 2 


1 1 1 
Now D = i a p 

1 a 2 p 2 
= (P - a)[aP - a - P + 1 ] 


D 2 (say) 


= (l - a)(a - P) (P - l) 


\a a ) a 

9 (p - a) 2 9 

. A = D 2 = VH 2 ■■ (a + b + c) 2 


— —=-(# + b + c ) 2 


4— 

a 


= -^-(a + i? + c) 2 (b 2 - Aac) 


If one root is 1 + V 2 and since coefficients are rational, 
the other root is 1 - V 2 . 

Hence the equation is x 2 — 2^: —1=0. 

Then the value of A = (1 - 2 - l ) 2 (4 - 4(1)(-1)) = 32. 

9. (2) : Let AD be the perpendicular from A on BC. 
When AD is produced, it meets 
the circumscribing circle at E. 

From question, DE = a. 

Since angles in the same 
segment are equal. 

ZAEB = ZACB = ZC 
and ZAEC = ZABC = ZB. 

From right-angled triangle BDE , 
we get 

BD 



tan C = 

DE 

From the right-angled triangle CDE , we get 
CD 


tan B = 


DE 


Adding (i) and (ii), we get 

BD+CD BC 
DE 
b 


tan£ + tanC = - 


DE 


a 

a 


Similarly, tan C + tan A = 

c P 

and tanA + tan B = — 

a b c 7 

—t- 1 - — = 2 (tan A + tan B + tan C) 

a p y 

10 . (b) : (P) —> 2 , (Q) —> 1 , (R) —> 4, (S) —> 3 
(P) We have, x 2 + 2xsin (xy) + 1=0 

=> [x + sin(xy )] 2 +1 - sin 2 xy = 0 


.(ii) 

(in) 

(iv) 
.. (v) 


=> x + sin(xy) = 0 & sin 2 xy = 1 

If sin 2 (xy) = l => sin(ry) = l or-1 

If sin(ry) = 1 => x = -l => sin(-y) = 1 =>y = 37t/2 

3k 

If sin(xy) = -l=> % = 1 => sin y = — 1 => y - — 
Thus 2 ordered pairs. 


(Q) 5sin0 + 3(sin0cosa-cos0sina) 

= (5 + 3cosa)sin0-3sinacos0 

Max. values = yj(5 + 3 cos a) 2 +9 sin 2 a = V34 + 30cosa 
34 + 30cosa = 49 
=> cosa = 1/2 

(R) cosx = | sin x-cos x | 

(i) If sinx<cosx=>xe 

sinx = 0 =» x = 0 , 

(ii) If sinx>cosx => xe 



7C ^ / 

+7t 

o,- U 

-,271 


4 ) \ 

v 4 J 

2n 



Jt 571 



4 4 


tanx = 2 
(S) sin 


x = tan -1 2 


. (I -i } 
ml-cos x I = 


3k 

1 cos x — — 
2 


=> There exist no solution, [v xg [0, n]] 

. <S><$> 
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Practice Problems 


T his specially designed column enables students to self analyse 
their extent of understanding of specified chapters. Give 
yourself four marks for correct answer and deduct one mark for 
wrong answer. 

Self check table given at the end will help you to check your 
readiness. 



Total Marks: 80 

Only One Option Correct Type 

1. The sum of first 20 terms of the sequence 0.7, 0.77, 
0.777,..., is 


(a) —(99 — 10 20 ) 
9 

(c) ^(99 + 10~ 20 ) 


(b) — (179 + 10 -20 ) 
81 

(d) — (179-KT 20 ) 
81 


The value of 

tana + 2tan(2a) + 4tan(4a) + ... + 2”“ I tan(2”" 1 a) 

+ 2 ”cot( 2 ”a) is 

(a) cot( 2 n a) (b) 2 ”tan( 2 "a) 

(c) 0 (d) cota 


15 


3. Letz = cos 0 + /sin0. Then the value of £ Im(z 2m l ) 

m =l 


at 0 = 2 ° is 
1 


(a) 

(c) 


sin 2 ° 

1 

2 sin 2 ° 


(b) 

(d) 


1 


3 sin 2° 

_L_ 

4 sin 2° 


%-l 


% 2/3 -% 1/3 +l 


%-% 


1/2 


(a) 1 


(b) -4 


/ 

(c) 


7. 


Time Taken : 60 Min. 

The equation of the bisector of the acute angle between 
the lines 3% - Ay + 7 = 0 and 12% + 5y - 2 = 0 is 
(a) 99x - 21 y -81=0 (b) ll%-3y + 9 = 0 

(c) 21 % + lly - 101 = 0 (d) 21 % + 11 y + 101 = 0 

One or More Than One Option(s) Correct Type 

Three numbers are chosen at random without 
replacement from { 1 , 2 , 3, ..., 10}. The probability 
that minimum of the chosen number is 3 or their 
maximum is 7, cannot exceed 

11 ... 11 


, x 11 

(a) TT 
30 


wii 

40 


(c) 


(d) 

50 60 


8 . 


If bx + cy = a , where a , b , c are of the same sign, be a 
line such that the area enclosed by the line and the 

axes of reference is — sq. unit, then 
8 4 


(a) b } a y c are in G.P. 

(c) by -, c are in A.P. 
2 


(b) by 2a, c are in G.P 
(d) b, -2a, c are in G.P. 


9. 


4. Consider three points P = (- sin(P - a), - cos P), 
Q=(cos(P-a),sinP)and£=(cos(P-a+0),sm(P-0)), 
where 0 < a, P, 0 < n/4. Then, 

(a) P lies on the line segment RQ 

(b) Q lies on the line segment PR 

(c) R lies on the line segment QP 

(d) P, Q, R are non-collinear 

5. The coefficient of %” 5 in the binomial expansion of 

( x + l x-l Y° 

■ where % ^ 0 , 1 , is 


Let a and b respectively be the semi-transverse 
and semi-conjugate axes of a hyperbola whose 
eccentricity satisfies the equation 9e 2 - 18c + 5 = 0. 
If S(5, 0) is a focus and 5% = 9 is the corresponding 
directrix of this hyperbola, then a 2 - b 2 is equal to 
(a) -7 (b) -5 (c) 5 (d) 7 

10. Let 0 < 0 < 71/2 and % = X cos 0 + Y sin 0, y = X sin 0 
- Tcos 0 such that % 2 + 4%y + y 2 - aX 2 + bY 2 , where 
a and b are constants. Then, 

(a) a = -l,b = 3 (b) 6 = — 


-1 


(d) 4 


(c) a = 3, b = -l 


(d) 0 = 


© 
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11 . The area of a triangle is 5 sq. units. Two of its vertices 
are ( 2 , 1 ) and (3, - 2 ). The third vertex lies ony = x + 3. 
The coordinates of the third vertex can be 
(a) (-3/2, 3/2) (b) (3/4, -3/2) 

(c) (7/2,13/2) (d) (-1/4,11/4) 

b 


has two 


12. If c ^ 0 and the equation — = —-—h - 

2x x-he x-c 
equal roots, then p can be 

(a) ^yfa-yfb^ (b) (Vfl+Vfr) 

(c) a + b (d) a - b 

13. The area of a regular polygon of n sides (where, r 
is inradius, R is circumradius and a is side of the 
triangle) is 

->2 


, V nR A . (2k 
(a) — sin — 
2 \ n 


t v na n 

(c) -COt- 

4 ft 


2 71 

(b) nr tan - 
\n 


(d) nR tan 


!) 


Comprehension Type 

Let z = a + ib = (a, b) be any complex number 
V a, b, e R and i = V-L If (a, b) * (o, 0 ), then 

-iTM 

arg (z) = tan - where -71 < arg ( z ) < n and 


a) 


7t, if arg (z) < 0 


arg (z) + arg (-z) = 

[-71, if arg(z) > 0 

14. Let z and w be two non zero complex numbers such 

that |z| = | w\ and arg (z) + arg(w) = 71, then z equals 
(a) w (b) -w 

(c) w (d) —w 

15. The value of 

7{arg(z) +arg(—z) —271} {arg(-z) + arg(z)} 

V z = x + iy, (where i - \f—\ ) x, y > 0 is 

(a) n 

(b) —7t 

(c) 0 

(d) Not defined 


Matrix Match Type 

16. P is a point inside a triangle ABC. Column II gives 
A PBC : A PCA : A PAB. 


Column I 

Column II 

p. 

P is centroid G 

1. 

sinA : sin B : sinC 

Q. 

P is incentre I 

2 . 

1 : 1:1 

R. 

P is orthocentre 0 

3. 

tanA : tan B : tanC 

S. 

P is circumcentre S 

4. 

sin 2 A:sin 2 B:sin 2 C 


P Q R S 

(a) 3 1 2 4 

(b) 3 2 1 4 

(c) 1 2 3 4 

(d) 2 1 3 4 

Integer Answer Type 

17. If the slope of one of the lines represented by 
ax 2 + 2hxy + by 2 = 0 be the square of the other, then 

a + b Sh 2 . 

- h -is 

h ab 

18. If/: R -» R is given by 

[- 1 , when x is rational 
11 , when x is irrational 


/(*) = 


then | ( fof) (1 - yfi) | is equal to 

19. The line joining A (b cos a, b sin a) and 
B (a cos P, a sin (3) is produced to the point M (x,y), 
so that AM : MB = b : a, then 

'oc + fH . (a + (3V 

xcos|-— +ysin - |is 


20. Find the value of lim 


sin x-(sinx) s 


n l-sinx + lnsinx 
x -» — 

2 

<$><$> 
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PRACTICE PAPER 2018 


Time Allowed : 3 hours Maximum Marks : 100 


J GENERAL INSTRUCTIONS 

(i) All questions are compulsory. 

(ii) This question paper contains 29 questions. 

(iii) Questions 1-4 in Section-A are very short-answer type questions carrying 1 mark each. 

(iv) Questions 5-12 in Section-B are short-answer type questions carrying 2 marks each. 

(v) Questions 13-23 in Section-C are long-answer-I type questions carrying 4 marks each. 

(vi) Questions 24-29 in Section-D are long-answer-II type questions carrying 6 marks each. 




f 


SECTION - A 


1. State the reason for the relation R in the set {1, 2, 3} 
given by R = {(1, 2), (2, 1)} not to be transitive. 

5 3 8 

> write the minor of the element a 


2. If A = 


2 0 1 
1 2 3 


23* 


3. Find the value of tan ^lj+cos ^--j+sin 

4. Write the direction cosines of a line equally inclined 
to the three coordinate axes. 


SECTION - B 


5. Find the value of k so that the following function is 
continuous at x = 2. 


x 3 + x 2 -16x + 20 


/(*) = < 

6. If/: R—>R is defined by 


C x-2) 2 
k 


x^2 

x-2 


/(x) = x 2 - 3x + 2, find f(f(x)). 

7. Find the points on the curve x 2 + y 2 - 2x - 3 = 0 at 
which the tangents are parallel to x-axis. 


Find the integrating factor of the differential 


equation 


y \dx 


= 1 . 


v 


Vx Vx )dy 
9. The x-coordinate of a point on the line 
joining the points P(2 , 2, 1) and Q(5, 1, -2) is 4. 
Find its z-coordinate. 


10. A small firm manufactures necklaces and bracelets. 
The total number of necklaces and bracelets that 
it can handle per day is at most 24. It takes one 
hour to make a bracelet and half an hour to make a 
necklace. The maximum number of hours available 
per day is 16. If the profit on a necklace is ? 100 and 
that on a bracelet is ? 300. Formulate an L.P.P. for 
finding how many of each should be produced daily 
to maximize the profit ? It is being given that at least 
one of each must be produced. 

11. Prove that if E and F are independent events, then 
the events F and F are also independent. 

12. Find the angle between the following pair of lines 
-x + 2_y-l_z + 3 an( j x + 2 _ 2 y-8 _ z + 5 

-2 ~ 7 ~ -3 “I 4 4 


O 
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SECTION - C 


13. Show that the matrix A = 


3 1 

-1 2 

equation A 2 - 5A + 71 = O. Hence, find A -1 . 
OR 

Using properties of determinants, show that 
y + z x y 


satisfies the 


Z + X Z X 

x + y y z 


= (x + y + z)(x-z) 2 . 


14. Verify Rolles theorem for the function 
/(x) = x 2 - 4x + 3 on [1, 3]. 

15. If f(x) = 3x 2 + 15x + 5, then find the approximate 
value of/(3.02), using differentials. 


Express this problem as an L.P.P. Solve it graphically to 
find the distance to be covered with different speeds. 
What value is indicated in this question? 

22 . How many times must a man toss a fair coin, so that 
the probability of having atleast one head is more 
than 80%? 

23. There are two bags, bag I and bag II. Bag I contains 
4 white and 3 red balls while another bag II contains 
3 white and 7 red balls. One ball is drawn at random 
from one of the bags and it is found to be white. 
Find the probability that it was drawn from bag I. 


SECTION - D 


3 

24. Evaluate : J (2x 2 + 3 )dx as limit of sums. 
1 OR 


OR 

Find the values of % for which/(x) = [x(x - 2 )] 2 is an 
increasing function. Also, find the points on the 
curve where tangent is parallel to x-axis. 

.. , 5x + 3 , 

16. Evaluate : J . - ax 

\]x 2 + 4x + 10 

17. Using the method of integration, find the area 
of the region bounded by the lines 2x + y = 4, 
3x - 2 y = 6 and x - 3y + 5 = 0. 

18. Find the particular solution of the differential 

equation e x Jl - y 2 dx + — dy = 0 given that y - 1 
when x = 0 . 

OR 

Form the differential equation representing the 
family of ellipses having foci on x-axis and centre at 
the origin. 

19. Find a unit vector perpendicular to both the vectors 
a + b and a - b where a = i + j + fc,b = /+ 2 ;' + 3 fc. 

20. Find the cartesian equation of the plane passing 
through the points A(0, 0, 0) and B( 3, -1,2) and 

parallel to the line _ + 3 1 

1 -4 7 

21. If a young man rides his motorcycle at 25 km per 
hour, he had to spend ?2 per km on petrol with 
very little pollution in the air. If he rides it at a faster 
speed of 40 km per hour, the petrol cost increases 
to ?5 per km and rate of pollution also increases. He 
has ? 100 to spend on petrol and wishes to find what is 
the maximum distance he can travel within one hour. 


Find: )'/^nog(« i +i)-21og*] < k 

J 4 

X 

25. Using elementary transformations, find the inverse 
of the matrix. 

< 1 3 —2^ 

-3 0 -1 

< 2 1 °> 

OR 

Two institutions decided to award their employees 
for the three values of resourcefulness, competence 
and determination in the form of prizes at the rate 
of ? x, ? y and ? z respectively per person. The first 
institution decided to award respectively 4, 3 and 2 
employees with a total prize money of? 37,000 and 
the second institution decided to award respectively 
5, 3 and 4 employees with a total prize money of 
? 47,000. If all the three prizes per person together 
amount to ? 12,000 then using matrix method find 
the value of x, y and z. 

What values are described in the question? 

_i X _| y 

26. If cos —+ cos — = a, prove that 

a b 

2 2 
x xy y .2 

—--2 — cosa + ^— = sin a 
a 2 ab b * 

OR 

Show that the binary operation * on A = R - {-1} 
defined as a * b = a + b + ab for all a, b e A is 
commutative and associative on A. Also find the 
identity element of * in A and prove that every 
element of A is invertible. 
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27. Show that a right circular cylinder which is open at 
the top and has a given surface area, will have the 
greatest volume, if its height is equal to the radius 
of its base. 

28. Find the distance between the point (7, 2, 4) and 
the plane determined by the points A( 2, 5, -3), 
B(- 2, -3, 5) and C(5, 3, -3). 

29. If J{x) defined by the following is continuous at x = 0, 
find the value of a, b and c. 


/(*) = 


sin(a + 1) x + sinx 

if 

if 

x < 0 

x - 0 

> 

X 

C , 

^X+ bx 2 - yfx 
bx m 

if 

x > 0 


SOLUTIONS 


1. For transitivity of a relation, 

If ( a , b) e R and ( b , c) e R=> (a, c) e R 
We have, £ = {(1, 2), (2, 1)} 

(1, 2) E R and (2, 1) e R but (1, 1 ) g P 
/. R is not transitive. 

5 3 

2. Minor of a 7 ?= =10-3 = 7 

23 1 2 

3. Here, tan -1 (l) + cos -1 j + sin -1 

‘H) 


= tan 


cos 1 1 cos | 11+ sin 


'H?) 


_K 2k 71 _ 371 
~ 4 3 6 ~ 4 

4. Here, line is equally inclined to the axes. 
.*. l-m-n . We know that, l 2 + m 2 + n 2 = 1 

So, l 2 + l 2 + l 2 = 1 => 3l 2 = l => / = ±-L 

V3 

=> Direction cosines are ± —^ , ± —^, ± —j =. 

V3 v3 v3 

5. \* /(x) is continuous at x = 2 
lim f(x) = f(2) = k 

x—>2 




lim /(x) = lim 

x—>2 x->2 


x 3 + x 2 — 16x + 20 


U-2) z 

= lim (*~ 2 ) 2 (* + 5 ) = lim (x + 5) = 7 
(x-2) 2 

.*. From (i), we get k = 7 
6. Since, we have/(%) = x 2 - 3x + 2 
f(f(x))=f{x 2 - 3x + 2) 

= (x 2 -3x + 2) 2 -3(x 2 -3x + 2) + 2 = x 4 -6x 3 + 10x 2 -3x 


7. The given curve is x 2 + y 2 - 2x - 3 = 0. 

Differentiating with respect to x, we get 

* * dy dy l-x 

2x+2y--2 = 0 => — =- 

dx dx y 

Since the tangent is parallel to x-axis, 




dy 


= 0 


l-x 


= 0 


x = l 


dx y 

Putting the value of x = 1 in (i), we get 
(l) 2 +y 2 - 2(1) - 3 = 0 =>y 2 = 4 =>y = ±2 
.*. The points are (1, 2) and (1, -2). 

-2\[x 

8. We have, — + ~^= y - 


We have, — + ~^=. 7 — 

dx yjx yjx 


This is a linear differential equation of the form 

dy 1 e~ 2 ^* 

— + Py = Q, where P = —j= t Q = —-=— 
dx yjx \Jx 


= e \ pdx 


f '— dx i — 
e =e 2 ^ 


I.F. = e> => I.F. 

9. Given that P(2, 2, 1) and Q(5, 1, -2) 

Let the point P on the line PQ, divides the line in the 
ratio k : 1 and x-coordinate of point R on the line is 4. 

5k+ 2 * R 1 


" jfc+i ^ k ~ 2 p(2 - 2 ’ i) 
Now, z-coordinate of point P, 

—2k +1 —2 x 2 +1 


Q(5,1, -2) 


Z = - 


- = -l 


k +1 2 + 1 

10. Let x necklaces and y bracelets be manufactured per 
day to maximize the profit. 

.*. Maximize Z = lOOx + 300y 
Subject to the constraints : x + y < 24, 


(l)x+ 1 1 \y < 16 


2x + y<32 


and and y - 1 > 0 

11. Since, E and F are independent events. 
.*. P(E nF) = P(E) P(F) 

Now, P(E' n F') = 1 - P(E u F) 

= 1 - [P(E) + P{F) - P(E n F)] 

= 1 - P(E) - P(F) + P(E) P(F) 

= (1 - P(E)) (1 - P(F)) = P(E') P(F') 
Hence, E' and F are independent events. 

12. Standard form of given lines are 

x-2 y-1 z-(- 3) x-(-2 ) y-4 

and- 


... 0 ) 


[Using (i)] 


z-(- 5) 


Since, cos 0 = 


-3 

bi‘b 2 


-1 


IMM 


e 
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where b x = 2i + 7; -and b 2 =- i + 2j + 4k 
2(-l) + 7(2) + (-3)(4) 


• cos 0 = 


^(2) 2 + (7) 2 +(—3) 2 J(-l) 2 + 2 2 + 4 2 


= 0 


=> 0 = 7C / 2 

13. We have, L.H.S. = A 2 - 5 A + 71 


3 

f 

' 3 

r 

-5 

’ 3 

f 

+ 7 

"l 

0" 

-1 

2 

-1 

2 


-1 

2 


0 

1 


8 

5~ 


15 

5~ 

+ 

’7 

o" 

= 

"o 

o" 

-5 

3 


-5 

10 


0 

7 


0 

0 


= 0 = R.H.S. 


=> A 2 -5A + 7I=0 

As |A| ^ 0, so post-multiplying by A -1 on both sides, 
we get 

A (A A -1 ) - 5AA" 1 + 7M" 1 = O => AI - 51 + 7A" 1 = O 
=> A - 5/ + 7 A -1 = O => 7A- 1 = 51 - A 


1 = 5 

1 

0 


3 

1 


0 

1 


-1 

2 


II 

T 

IT 

~2 


=> A -1 =- 

2 

-l" 


1 

3 

7 

1 

3 


OR 


L.H.S.= 


y + 2 : x 

Z 4- X Z 

x + y y 

Applying R { —> + R 2 + R 3 , we get 

2(x + y + z) x + y + z x + y + z 

Z + X Z X 

x + y y z 

Taking (x + y + z) common from R v we get 

2 1 1 
z + x 


(x + y + z) 
Applying C 1 
(x + y + z) 


x + y y z 
C 


2 C 3 , C 2 —> C 2 - C 3 , we get 


0 0 1 

z-x z-x X 
x + y-2z y-z z 

= (x + y + z) [(z - x) (y - z) - (z - x) (x + y - 2z)] 

= (x + y + z) (z - x) 2 = (x + y + z) (x - z) 2 = R.H.S. 

14. We have,/(x) = x 2 - 4x + 3 
/(x) being a polynomial function 
.*. j[x) is continuous on [1,3] and differentiable on (1,3). 
Also, /(3) = 3 2 - 4(3) + 3 = 0 
and/(1) = l 2 - 4(1) + 3 = 0. Thus/(1) =/(3) 


Thus, all the conditions of Rolles theorem are satisfied, so 
there exists atleast one point c e (1, 3) such that/'(c) = 0 
f'(x) = 2x - 4 =>f'(c) = 2c - 4 
.\ /'(c) = 2c-4 = 0=>c = 2e(l,3) 

Hence, the Rolles theorem is verified. 

15. Given,/(x) = 3x 2 + 15x+ 5 => f'(x) = 6x + 15 
Also, /(x + Ax)~/(x) + Ax/'(x) 

f(x + Ax) = 3x 2 + 15x + 5 + Ax(6x + 15) 

Taking x = 3 and Ax = 0.02, we get 

/(3.02) = 3 x 3 2 + 15x3 + 5 + 0.02 (6 x 3 + 15) = 77 + 0.66 

=> /(3.02) « 77.66 

OR 

Here, y =/(x) = [x(x - 2)] 2 = x 2 (x - 2) 2 

— = 2x(x-2) 2 +2x 2 (x-2) = 4x(x-1)(x-2) 


dx 


For y to be an increasing function, — > 0 
=> x(x - l)(x - 2) > 0 dx 

Case 1: When - 00 < * < 0 

=> y is a decreasing function. 

Case 2: When 0 < x < 1 
dy 
dx 

Case 3: When 1 < x < 2 

— < 0 =>y is a decreasing function. 
dx 

Case 4: When 2 < x < °o 
dy_ 
dx 


> 0 => y is an increasing function. 


> 0 => y is an increasing function. 


.*. y is an increasing function in (0, 1) U (2, 00 ) 

For tangent parallel to x-axis,/'(x) = 0 

=> 4x(x- l)(x-2) = 0=>x = 0,x=l and x = 2 

when x = 0, y - 0, when x = 1, y = 1, when x = 2, y = 0 

The points on the curve at which the tangents are 

parallel to x-axis are (0, 0) (1, 1) and (2, 0). 

^ T r f 5x + 3 . f 5/2(2x + 4) —7 

16. Let I = \ ,- dx = J , ==dx 


Jx 2 


+ 4x + 10 


. , 2 * + 4 dx — 7j 


V 

dx 


x +4x + 10 


2 l 


lx +4x+ 10 
= I 1 + I 2 (say) 

where I t =-/- 2 * + “ 




x +4x + 10 


...(0 


2 \f. 


-dx 


x +4x + 10 


Put x 2 + 4x+ 10 = t => ( 2x +4)dx = dt 

7j =— jt ^ 2 dt — — 5V^ 2 3" 4x +10 + Cj •••(h) 

dx 


and / 2 = —7j 


VI 


= -7j- 


dx 


/^+4x + 10 V(a: + 2) 2 +(V6) 2 
= -71og |x + 2 + -\/a: 2 +4x + 10 | + C 2 ...(iii) 
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From (i), (ii) and (iii), we get 

/=5 1 Jx 2 +4x+10-7log|x+2+Vx 2 + 4x + 10 | +C, 
where C = C x + C r 

17. The given lines are 2x + y - 4 ...(i) 

3x - 2y - 6 ...(ii) and x - 3y + 5 = 0 ...(iii) 

Solving (i) and (ii), 
we get x = 2 , y - 0 
Solving (ii) and (iii) 
we get x = 4, y = 3 
Solving (i) and (iii), 
we get x = 1 ,^ = 2 

.*. Required area = area (A ABC) 

= area (ABQP) - area (A APC) - area (A BCQ) 



Sx + 5 


= J - dx - J (4 - 2 x)dx - J 


l3x-6 


dx 


1 


—+ 5x -[4x-x 2 ]?-- 
3L2 Jj 1 2 


3x 


-6x 


1 1 1 7 

28-5 -[4-3] — [0 + 6] = - sq. units 

2 J 2 2 

18. We have, e x J\-y 2 dx + -dy = 0 

x 

-dy = 0 


or xe dx + 


7 


r- 


y 


Integrating both sides, we get 


► x e x -\l-e x dx--\(l-y 2 ) (-2 y)dy = C 


1/2 


= C => e' 


(x-l)-Jl-/ 2 =C 


. * « 1 ( 1 -JV 2 ) 

=> xe —e- 

2 1/2 

When x = 0 and y = 1, we have 
e°(0 — l) — >Jl—l=C => C = -l 

e x (x -1) - yjl-y 2 = -1, is the required solution. 

OR 

X 2 y 2 

The equation of family of ellipses is-(- — = 1 ...(i) 

a 2 b 2 

Differentiating both sides of (i) w.r.t. x, we get 

l2 


2x 2 y dy 
— + ^r — = 0 
~ 2 i 2 dx 


’ f dy\_ -b 2 

\dx) a 2 


L 

or t>~ UA x 

Differentiating both sides of (ii) w.r.t. x, we get 

^ Ay 


...(h) 


( j2 ^ 

d y 

dx 2 


\ 


x -—y 

dx 


^ = 0 
dx 


^ xv^-^ + x[ —] - y —= 0, which is the required 
dx 2 [dx) 7 dx 

differential equation. 

A A A A A A 

19. We have a = i+j+k,b =i+2j+3k 

Let r =a+b =2i+3) + 4k and p = a-b =-j-2k 
A unit vector perpendicular to both r and p is given as 
rxp 


\r xp\ 


Now, rxp = 


= —2i + 4j — 2k 


j k 

2 3 4 

0 -1 -2 
So, the required unit vector 
_ + (~ 2i + 4j — 2k) __ (i-2 j + k) 

V(-2) 2 +4 2 +(-2) 2 ^ 

20. Equation of plane passing through (0, 0, 0) is 
a(x) + b(y) + c(z) = 0 ...(i) 

It also passes through (3, -1, 2) 

/. 3a - b + 2c = 0 


...(ii) 


Also, (i) is parallel to the line 


x—4 y+3 z+l 


-4 


...(hi) 


.*. a - 4b + 7c - 0 

Solving (ii) and (iii), we get 

a b c a b c , , , 

-=-=- or - =-=-= A (say) 

-7 + 8 2-21 -12 + 1 1 -19 -11 

=> a = X, b = - 19A, c = -1 lA, 

Putting the values of a, b, c in (i), we get 

Xx - 19A y- llXz = 0 => x - 19y - llz = 0 

21 . Suppose that the young man rides x km at 
25 km per hour and y km at 40 km per hour. Then, the 
given problem can be formulated as 
Maximize Z = x + y 

Subject to the constraints, x > 0, y > 0, 2x + 5y < 100, 
^~<1^8x + 5y<200 

Now, we convert the system of the inequations into 
equations. 

^ : 2 x + 5y = 100 and l 2 :Sx+ 5y = 200 

50 40 
3 ’ 3 

The solution set of the given system is the shaded region 
OABC. 

The coordinates of corner points O, A, B , C are (0, 0), 
50 40 

T , T y 


Both the lines intersect at B 


(25, 0), | - 7 -, ~z~ land (0, 20) respectively. 
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40 


,C(0,20) 


(25,0) 


5 10 15 20 A 

-1-1-1-1-► A 

v 30 35 40 45 50 

Corner Points 

Value of Z = x + y 

0(0, 0) 

0 

A(25, 0) 

25 

■(?■?) 

30 (Maximum) 

C(0, 20) 

20 


2 2 

Let E be the event that drawn ball is white. 

P(EIE ,) = — and P(E/E 2 ) = — 

1 7 10 
.*. P (White ball was drawn from bag I) 

PiE^PiE/EJ 

= P(E IE) = ----- 

V 1 ' P(E l )P(EIE l )-hP(E 2 )P(EIE 2 ) 

14 4 4 

2 7 _ 7 7 40 


14 13 4 3 

—.—I- —I 

2 7 2 10 7 10 


40 + 21 61 

70 


i 50 j 40 

So, Z = x + y is maximum when x =— and y -—. 

7 3 3 

Thus, the student can cover the maximum distance of 

30 km, if he rides — km at 25 km/hr and — km at 40 km/hr. 
3 3 

The value indicated in this question is that maximum 
distance is covered in one hour with less pollution. 

22. Suppose a man tosses a fair coin n times, we have 

1 , i 1 1 

p~— and Q — l — = — 
r 2 2 2 

Then, P(X = r)= n C r \- 


24. We have, by definition, 
b 

J /(x) dx = lim h \f(a) + f(a + h) + f(a + 2 h) + ... 

« fc_>0 + f(a + (» - l)h)], 

where nh = b - a 

Here a = 1, b = 3,/(x) = 2x 2 + 3 and nh-2 

f (2x 2 +3 )dx = lim h[{ 2(1) 2 + 3} + {2(1 + h) 2 + 3} + 

J /i-> 0 

.... + {2 (1 + (n - l)h) 2 + 3}] 

5n + 4h(l +2 + ... + («-1)) 

+ 2/j 2 (l 2 + 2 2 +... + («-1) 2 ) 


= lim h 
li—>0 



, . , 4nh(nh—h) 2nh(nh-h)(2nh-h) 

= \im[5nh + --- 1 +-] 

fc-»0 2 6 

r „ 4x2x2 4x2x4 in , Q 16 70 

= 5x2 +-+-= 10 + 8 + — = — 

2 6 3 3 


(-) ,r = 0,l,2,...,w 

J 

\2) 

Let /= R 


OR 


80 

Given, P(X>1)>- 

100 

80 80 

=> 1-P(X = 0)>-=> P(X = 0)< 1- 

100 100 


1= [• l[l°g(JC 2 + 1)— 2 l°g X-] 

J 4 


dx 


X 

.2 ^ 


= J- 


n—, u z +i 

Vx +1 log 


x 2 7 


dx 


- RiJ 

Clearly ±-|±,(j) tj 


100 

\2 


iR 


n . X 2 +1 2 1 

Put —= f => =- 

v 2 t~ 1 


1 


but 

rc = 3,4,5,.. 


V 


=-- V(^T—* =- 

2 (f-1) 2 2(t — 1) 


, 1 1 

=> dx — ---— 

2x (t- 1) 2 

dt 


dt 


y 2) 5 

Thus, he must toss the coin atleast 3 times. 

23. Let £j and E 2 be the events to select bag I and bag II 
respectively. 


Also \f. 


^ + i = .ij_ + i = /j_ 


T , it, 1 -dt 

X lt~ 1 § l/(f-l) 2 2(1 —1) 3/2 
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= - —JVf • logtdt =-— 


.3/2 


t 3/2 1 


-log t — J- dt 




f 3/2 logf- 





r 1 

-2 

-3' 

+c 

A -1 = 

-2 

4 

7 




-3 

5 

9 

5/2 

+c 

V 


/ 

l 


-i 

7 2 ,y /2 

* +1 log 

/ 9 > 

x 2 +l 

2p + ,f 

3 

2 1 ^ 
A x 7 

C X 2 y 

3U 2 j j 


+ C 




25. Consider A = 
We have A = IA 


1 3 -2 

-3 0 -1 

2 1 0 


' 1 

3 

—2 > 


r l 

0 

0 ' 


-3 

0 

-1 

= 

0 

1 

0 

A 

, 2 

1 




0 

b 



Applying R 2 —> R 2 + 3jRj and # 3 —> # 3 -2£ p we get 


'1 

3 

-2 > 


' 1 

0 

0 > 

0 

9 

-7 

= 

3 

1 

0 


-5 

4 > 


-2 

0 

1 

/ 


Applying R 2 —> we get 


r l 

3 

-2 ' 


r 1 

0 

o" 

0 

1 

- 7/9 

= 

1/3 

1/9 

0 


-5 

4 , 


,- 2 

0 

1 

/ 


Applying # 3 —> i? 3 + 5# 2 , we get 


f i 3 

-2 ' 


r 1 

0 

o' 

0 1 

- 7/9 

= 

1/3 

1/9 

0 

0 

0 

1/9 , 


-!/3 

5/9 



Applying i? 3 - 

^13 -2 

0 1 -7/9 

0 0 1 


9R V we get 

1 0 0^ 
1/3 1/9 0 
-3 5 9 


Applying R l ->R l - 3 R 2 , we get 


A 0 

1/3 ' 


r 0 

-1/3 

o' 

0 1 

- 7/9 

= 

1/3 

1/9 

0 

0 

0 

1 , 



5 

9 , 


1 7 

Applying -> R x - - R 3 , R 2 -> R 2 + - ■K 3 > we 8 et 


'l 

0 

o' 


f l 

-2 

- 3 ' 

0 

1 

0 

= 

-2 

4 

7 


0 

b 


r 3 

5 

9 , 


OR 

According to question, we have 
x + y + z = 12000, 4x + 3y + 2z = 37000, 

5x + 3y + 4z = 47000 

The system of equations can be written as AX = B 


where, A = 


’l 1 l" 


X 


_ 12000" 

4 3 2 

;X = 

y 

;B = 

37000 

5 3 4 


z 


47000 


|A|= 


1 1 1 

4 3 2 

5 3 4 


= 1(12-6)- 1(16- 10) + 1(12- 15) 

= -3*0 


,\ A -1 exists. So, system of equations has a unique 
solution and it is given by X = A~ l B 
6 -1 -l 


adj A = 


-6 -1 
-3 2 


A 1 = ^-^adj A = “ 


Now, X = A -1 B 


-1 

6 - 1-1 
-6 -1 2 
-3 2 -1 


X 

1 

y 

=- 

3 

z 



6 -1 -1 
-6 -1 2 
-3 2 -1 


12000 

37000 

47000 


4000 

5000 

3000 


=> x = 4000, y= 5000, z = 3000 

The values described in this question are 

resourcefulness, competence and determination. 

-i x _i y 

26. We have, cos - + cos — = a 
a b 


> cos 


ab 


-l 




2 

xy 



ab \ 

1 2 

1 2 



J l-\ 

= cos a 

J a 2 

V b 2 



= a 


(i) 


Squaring on both sides of (i), we get 

( ~ 2 v 


a 2 b 2 


+ 


a 1 


V 


7V 







2 2 2 2 2 2 
*JL+lJLJL+*JL 

fr 2 a 2 


a 2 b 2 


a 2 b 2 



= 1 - sin 2 CX 
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= sin 2 a 


2 xy y~ . 2 

—-cosa + ^—= sin a 
ab b 2 

OR 


[From (i)] 


ci +1 


b = —— eR 


a +1 
-a = -a - 1 


-1=0, which is not possible. 


TT ~ a 
Hence,- eR-{- 1} 

u +1 

So, every element of R - {-1} is invertible and the 
inverse of an element a is 


u +1 


27. Let S, V, r and h be the surface area, volume, radius 
and height of the cylinder. Then 
S = nr 2 + 2nrh [*.* Cylinder is open at the top] 


h = - 


S-nr 

2nr 


Now, volume of cylinder, V = nr 2 h 


V = nr 


S-nr 

2nr 


2 A 


h = - 


S-nr 

2nr 


1 


=> V -—(Sr-nr 3 ) 

2 dV x 

Differentiating (i) w.r.t. r, we get-= — (S - 3nr ) 

dr 2 

For maxima or minima,-= 0 => S = 3nr 2 

dr 




Also, 


d*V 

dr 2 


-6nr 


-<0 


Volume of cylinder is maximum, when S =37tr 2 


S-nr 2 371 r 


-nr 


We have a * b = a + b + ab for all a, b e A, where 
A = R-{- 1} 

Commutativity: Let a, b E R - {-1} 

We have, a*b = a + b + ab = b + a + ba = b*a 
Hence, * is commutative. 

Associativity : Let a, b, ce R - {-1} 

We have, a* (b * c) = a* (b + c + be) 

= a + (b + c + be) + a (b + c + be) 

= a + b + ab + c+(a + b + ab)c=(a + b-\-ab)* c= (a* b)* c 
Hence, * is associative. 

Let eE Abe the identity element. Then, a* e- a = e* a 
a*e = a + e + ae = a and e*a = e + a + ea = a 
=> e(l+a) = 0 =$ e = 0 [*.* a^-1] 

Hence, the identity element for * is e = 0. 

Existence of inverse : Let a E R - {-1} and b be the 
inverse of a. 

Then, a* b = e = b* a 

a 

=> a + b + ab = 0 = b + a + ba => b = - - 
Since, aE R- {-1} 

.’. a^ — 1 => a +1 =£ 0 

a ^+ 1 

Also, if-— = -l 


Now, h = -=-= r 

2nr 2nr 

Hence, volume of cylinder is maximum, when h = r. 

28. The equation of the plane passing through (2,5, - 3) 
is a{x - 2) + b(y - 5) + c(z + 3) = 0 ...(i) 

If plane (i) passes through the points (-2, -3, 5) and 
(5, 3, - 3), then 

- 4a - 8b + 8c = 0 => a + 2b - 2c = 0 ...(ii) 

and 3a - 2b + 0-c = 0 ...(iii) 

Solving (ii) and (iii), we get 
a _ b _ c 

—4 ~ 


2 3 4 7 


-6 - 2-6 
=> a - 2 A, b = 3A, c = 4X 
Substituting the values of a , b, c in (i), we get 
2\(x - 2) + 3X(y - 5) + 4 X(z + 3) = 0 
=> 2x + 3y + 4z = 7, which is the equation of the plane 
passing through the given three points. 

Now the distance of (7, 2, 4) from this plane is given by 


14 + 6 + 16-7 


V4 + 9 + 16 


29 

V29 


= ^29 


units 


29. For f(x) to be continuous at x = 0, we must have 
lim f(x) = lim f(x) = /(0) 

sin(a +1) (0 - h) + sin(0 - h) 


x->0 

Now, 


= lim 
0 


x->(T 

lim f(x)= lim 
x->0“ 

-bsin(a + l)-sinb 
-h 


0-b 


, sin(a + l)/z / x . sinb 

= lim-x (a +1) + lim- 

h —>0 (z? +1 )h h — >0 h 


— ci + 2 


.(i) 


And, lim f(x) = lim 


>/o + b + b(0 + b ) 2 -Vo + b 


x->(T 


/i-> 0 


>3/2 


b(0 + hy 

, jh + bh 2 -yfh (Vl + bb-l)Vb 

= lim-—-= lim — 


/?-> 0 


bb 


3/2 


/ i —>0 


. %/l + bb -1 >/l + bb +1 

= lim-x — — 

>0 bb Vl + bb+1 


= lim 


1 + bb-l 


-= lim 


bb 


bh 


3/2 


h^>0bhQl + bh+l) h-^ObhQl + bh+l) 2 
Also,/(0) = c 

From (i), (ii) and (iii), we get 


a + 2 = — = e - 
2 


" 3 ^ 1 
► a = — and c = — 

2 2 


and b can be any real number. 


...(h) 

...(iii) 

OO 
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MPP 


MONTHLY 

Practice Problems 


T his specially designed column enables students to self analyse 
their extent of understanding of specified chapters. Give 
yourself four marks for correct answer and deduct one mark for 
wrong answer. 

Self check table given at the end will help you to check your 
readiness. 


Class XII 



Total Marks: 80 


Time Taken : 60 Min. 


Only One Option Correct Type 


1. 


Let A be any 3x3 invertible matrix. Then which 
one of the following is not always true? 

(a) adj (adj (A)) = |A|-(adj(A))~' 

(b) adj (adj (A)) = |A| 2 *(adj(A)) -1 

(c) adj (A) = |A|-A _1 

(d) adj (adj (A)) = |A|-A 

2. The period of/(x) = | sin x | + | cos x | is 

371 


(a) 


K 


(b) n 


(c) 


(d) 271 


(a) — square units 
(c) — square units 


(b) — square units 
/JX 6 

(d) — square units 


5. Let g(x) = log /(x) where/(x) is a twice differentiable 
positive function on (0, «>) such that/(x + 1) = x/(x). 
Then, for N = 1, 2, 3,., 


g 


N + — 
2 


g 




(a) —4-| 1+ — + — + ...+ 

9 25 

(b) 4-{l + t + — + ... + - 


1 


9 25 


(2N — 1) 
_1_ 

(2N-1) 2 


1 


(c) - 4 J 1 + - + — + ...+ 

| 9 25 (2N + 1) 2 

(d) 4 I 1 + - + —+ ... +--—- 

1 9 25 (2N + 1) 2 

6. j(secx) m (tan 3 x + tan x)dx is equal to 
(a) s ec m + 2 x + C (b) tan m + 2 x + C 


m+2 

sec x _ 

(c) —i^ +c 

m + 2 


m+2 

tan x „ 

(d) —7—+c 

m + 2 


2 2 
Let a n , n = 1, 2, 3, 4 represent four distinct positive 
real numbers other than unit such that each pair of 
the logarithm of a n and the reciprocal of logarithm 
denotes a point on a circle, whose centre lies on 
y-axis. Then the product of these four number is 

(a) 0 (b) 1 (c) 2 (d) 3 

The area of the figure bounded by the parabolas 
x = -2y 2 and x = 1 - 3y 2 is 


One or More Than One Option(s) Correct Type 

7. Let E and F be two independent events. The 
probability that both E and F happen is — and the 

probability that neither E nor F happens is —. Then 

2 


(a) P(E) = -, P(F) = — 
3 4 

(c) P(E) = ^,P(F)=i 
6 2 


(b) P(£)=i,P(F)=7 
2 6 

(d) P(E) = — , P(F) = - 
4 3 


8. The direction cosines of two lines are connected by 
relations l+m + n- 0 and4/ is the harmonic mean 
between m and n. Then, 


(a) 


™ L+ " L = 
m 2 n 2 


-3/2 


(b) l\l 2 +m x m 2 + riin 2 = -1/2 
{c)l l m l n l + l 2 tn 2 n 2 = -41 / 9 


4~6 


(d) (Z t + l 2 )(m 1 + m 2 )(n l + n 2 ) = — 

18 

For 3x3 matrices M and TV, which of the following 
statement(s) is (are) not correct? 

(a) N r MN is symmetric or skew symmetric, according 
as M is symmetric or skew symmetric. 
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(b) MN - NM is skew symmetric for all symmetric 
matrices M and N. 

(c) MN is symmetric for all symmetric matrices 
M and N. 

(d) (adj M) (adj N) = adj ( MN) for all invertible 
matrices M and N. 

10. Let A , B and C be 2 x 2 matrices with entries from 
the set of real numbers. Define * as follows: 

A*B = -(AB' + A'B), then 
2 

(a) A * B = B * A (b) A * A = AA' 

(c) A*(B + C)=A*B + A*C 

(d) A*I= -(A +A') 

2 

11. The difference of the tangents of the angles which 
the lines (tan 2 a + cos 2 a) x 2 - 2 xy tana + sin 2 ay 2 = 0 
make with the axis of x is 

(a) 2 (b) 3 (c) -2 (d) -3 

sin Tilx} 

12. Let/: R—be defined as f(x) = — -Vx eR , 

x z -x + 1 

where {x} is fractional part function. Then function 

(a) /is neither even nor odd. 

(b) /is a zero function. 

(c) /is many-one and non-constant function. 

(d) /is one-one function. 

13. Let a = xi + x Z j + 2/c, b = - 3i + j + k , 

c = (3x + 1 l)i + (x-9 )j - 3k be three vectors. 
Then, angle between a and b is acute angle and 
between c and a is obtuse, if x lies in 
(a) (- oo, 1) u (2, 3) (b) (- 00 , 1 ) 

(c) (2. 3) (d) None of these 

Comprehension Type 

1 -h 

Given that for each «e (0,1), lim J t~ a (1 - 1) a ~ l dt 

h— >0 + h 

exists. Let this limit be g(a). In addition, it is given that 
the function g(a) is differentiable on (0, 1). 


14. The value of g 


Q) is 


(a) n 

(b) 2n 

(c) n/2 

(d) n/4 

The value 

of is 



(a) n/2 

\Z / 

(b) n 

(c) -n/2 

(d) 0 


Matrix Match Type 

16. Match the following. 


Column I 

Column II 

P. 

The number of independent 
constants in the equation of a 
straight line in 3 dimensions is 

1. 

-9 

Q. 

The square of distance of the 
point (1, 2, 3) from the line 
x 2 + y 2 = 0 is 

2. 

9 

R. 

If the lines 
x — 1 y + 1 z — 1 

2 ~ 3 ~ 4 

x-3 y-k z 
and = = 

1 2 1 

are coplanar, then 2k is 

3. 

5 

s. 

If the image of the 
point P(3, 5, 7) in the 
plane 2x + y + z = 0 is 
(a, b y c), then a + b + c is 

4. 

4 


P 

(a) 4 

(b) 3 

(c) 4 

(d) 2 


Q 

1 

2 
3 
1 


R 

2 

1 

2 

4 


S 

3 

4 
1 
3 


Integer Answer Type 

17. For any differentiable function y =/(x), the value of 
'dy 


d 2 y 


d 2 x 


dx 1 


dx 


dy 2 


is 


18. Let f(x) be a polynomial of degree 4 such that 
/(l) = 1, /'(l) = 2, /"(1) = 4, /"'(1) = 12 and 
/ 4 ( 1) = 24. Then/(2) is 


19. If the line 


x-3 _ y + 2 _ x + 4 
2 ~ -1 ” 3 


, lies in the plane 


lx + my - z = 9, then Z 2 + m 2 is equal to 

20. If sin _1 x + sin -1 y + sin -1 z = —, then 

2 

(xlOl + ylOl) (x 2 02 + y202 } 


(x 303 + y 303 ) (x 404 + y 404 ) 
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Check your score! 

If your score is 

> 90% | EXCELLENT WORK ! You are well prepared to take the challenge of final exam. 

No. of questions attempted . 

No. of questions correct . 

90-75% 1 GOOD WORK ! 

You can score good in the final exam. 

74-60% 1 SATISFACTORY 

! You need to score more next time. 

Marks scored in percentage . 

< 60% ^ NOT SATISFACTORY! Revise thoroughly and strengthen your concepts. 
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